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PERSIAN LITERATURE PRODUCED IN GUJARAT * 
DURING THE RULE OF THE SULTANS 


Dr. C. R. Nak 
Reader in Persian 


Gujarat University, Ahmedabad-9 
1 


The wealthy province of Gujarat was conquered by 'Alau'd 
-Din Khalji and annexed to the Delhi Sultanate in A.D. 
1298-1299. The period between that date and A.D. 1401, was 
the first flush of the Muslim rule in Gujarat. It was one of the 
fairest provinces which having taken advantage of the weaknesses 
of the central authority and the confusion caused by Timur's 
invasion in A.D. 1398 threw off the imperial yoke. With the 
full concurrence of the nobles, first, Tatar Khan, the son and 
after his death, Zafar Khan the father, the erewhile ‘nazim’ 
(viceroy) assumed the role of an independent king and the in- 
signia of royalty with the title of Muziffirshah. He was succeed- 
ed by his grandson, Ahmadshah, one of the greatest sultans 
of Gujarat (A.D. 1410-1442). It was he who built the Shahr-i- 
Mu'azzam! (the Great City) named Ahmadabad and adorned it 
with palaces and mosques which are still admired by visitors. 
During the reign (A.D. 1458-1511) of Mahmudshah Begarha, 
the greatest sultan of the dynasty, who was almost the moun- 
tain of a man with a long moustache? and stately person 
having an inordinate appetite, the prosperity of the kingdom 
culminated. He was succeeded by his son, Muzaffarshah II 
(Halim, A.D 1511-1525) who fought with tbe Rajputs under 


*Read at the 25th Session of the ‘All-India Oriental Conference’ held at the 
Jadavpur University, Calcutta. 
1 ‘Ali Muhammad Khan, *Khatima-i-Mir'at-i-Ahmadi', p. 3. 
2 Muhammad Qasim Firishta, *Tarikh-i-Firishta', Vol. II, p. 404; Sikandar 
bin Muhammad (Manjhu), p. 100 (Bombay, A.H. 1308). 
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Medini Rai and restored Mahmud Khalji of Malwa to his 
throne. His son, Bahadurshah, the last of the most noted sultans 
of Gujarat (A.D. 1525-1537) was one of the ablest rulers of his 
time. After his death there wasa series of weak kings in Gujarat. 
During their reigns, the administration was loose and there 
was confusion throughout the kingdom. Taking advantage of 
this, Akbar, the Mughal emperor conquered it and annexed it 
to his empire in A.D. 1572. 


After this dynasty was stabilized, it became ready to mike 


its individual contribution towards the Indo-Muslim culture. It wag” 


in the sphere of architecture that the enlightened policy and 
the liberal patronage of the sultans of Gujarat and their nobies, 
that stood out most prominently. It forms an important chapter 
in the history of the province. Not only this, they did not 
neglect the promotion of learning as well. 


2 


Persian enjoyed a privileged position in India darinz the 
Muslim rule and it was the court language in Muslim kingdoms 
It was in Persian that poets eulogised their patrons and historians 
recorded theachievements of their masters. Several of the sultans 
of Gujarat extended patronage to Islamic scholars whether local 
or attracted to their court from different parts of 11011, 
Persia or any other foreign Muslim country. Some of them 
were themselves accomplished individuals and had an aptitude 
for poetic composition in Persian. For example, Sultan Ahmad 
shah is said to have been endowed with poetic genius. In A.D. 14.0 
when Sayyad Burhanu’d-Din, Qutb-i-‘Alam, the we!l-krown 
saint of Gujarat from his residential place in Anhilapataka - or 
mere Anhilwad or Nahrawala of Arab historians came to 
Ahmadabad in response to his invitation, he receiv.d him with 
a qasida which he himself had composed, standing before him 
with the pose of a poet. The opening verse thereof is as 
follows? 

. “Ali Muhammad Khan, * Khatima-i-Mir'at-i-Ahmadi; p. 26-27. 
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ES Sea O 9% daa? ७1 Oley |) ५ o) w ol, L dbs ls 


[The Qatb (the Polar Star) of our time is (our) Burhan (a 
sufficient proof for us). He is the proof quite evident like his 
name. ] 


Sultan Muzaffarshah II (Halim) also possessed a taste for 
Persian poetry. It is said in this connection that Mulla Ayyub, 
his companion, who was a great poet and an eminent scholar 
was addicted to opium-eating. He once composed following 
verses in praise of the drug : 


ath Jel $ aX ge Bier! ees |) (ule 


[ Oh sir, eat a little opium so that it may give you stamina 
at once. Opium befits the learned. Knowledge must be with 
practice. | 


Somebody conveyed this to the sultan who smiled and 
said, "The Mulla has not written the verses to incite people 
to eat opium. The writing of ‘es? (in * y say?) instead of *e? is 
the clerical error". And after changing the first letter of the 
first word he remarked, “ The Mulla, in fact, had condemned 
opiumreating ". All present were amazed at the quick-witted 
reply and complimented him on it. 


Such were the sultans of Gujarat. There were poets and 
Scholars attached to their courts. For example, the royal 
chronicler of Sultan Ahmad Shah, Halwa-i-Shirazi was a very 
good poet. Details about his work are given elsewhere in this 
piper. 

4. Sikandar bin Muhammad (Maajhu), *Mir'at-i-Sikandari', p. 322 (M. S. 
University, Baroda). 


5. (The beauty of th» verses also consists in the play upon the word | .०. ) 


It admits of two meanings : (a) practice or acting upon and (b) an intoxi- 
cant. So the last himistieh can be translated as (1) knowledge should bs 
with practice and (2) knowledge must be with an intoxicant (i.e. no 
knowledge without an intoxicant). 
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Sayyad Asafkhan® who was appointed along with ‘Azizu’l- 
Mulk Shaikh Khan Sultani by Sultan Mahmudshah Begarha 
to punish Shahryar Husamu’d-Din was a poet of no mean 
order. He composed a ‘qasida’ in imitation of a celebrated 
‘qasida’ of Amir Khusraw known as Bahru’l-Abrar. As follows, 
two verses from it are quoted : 


e 3€7 
>> eĝa 35 Sja Iy Sy 


en > कोट £o ०.६७ 3) S 
७0४ 3 qe ०४७ sy A ठ७ ^ 
cl परी 3 NSO alte SG ool} 
[If a fakir turns to the door of every one, he is a dog and 
if a rich man turns his face away from fakirs, he is an ass. 


One who is twin with evil is like an illfated person and 
makes (others) miserable and one bora good is like ambergris 
and any such perfume. ] 


Faizullah Bimbani who belonged to a family of scholars 
and who dedicated some of his works to Sultan Mahmudshah 
Begarha had written in his preface to his ‘Majma‘un-Nawadir’s 
that in addition to his bigger works he had compiled a few 
treatises in prose and verse both in Arabic ani Persian. His 
Arabic and Persian verses seem to have been lost. 


Mulla Qani'i who flourished in the reign of Sultan Muza- 
ffarshah II (Halim) could wield his pen equally well both in 
prose and verse. The details about his work will follow ; 

6. Its variant reading is Sayyad Alif Khan in other books. 
7. Shaikh Sikandar bin Muhammad (Manjhu), *Mir'ati-Sikandari', p. 149 
(M. S. University, Baroda ). 
8. Muhmmad Ibrahim Dar, ‘Literary and Cultural Activities in Gujarat’, p. 39. 
This work reminds one of the well-known *Chahar Maqala' of Nizami 
'Arüzi Samarqandi. The subject-matter is the same, the only difference 


being that the ‘Chahar Maqala' consists of four chapters while Faizullah's 
work is divided into forty chapters. 
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Malik Amin Kamal, the poet was a boon-companion of Sultan 

Bahadurshah. He had a fine sense of humour and repartee?. 
3 

But the major portion of Persian literature produced in 
Gujarat during the rule of the sultans was contributed by 
Muslim saints. The reason is that throughout the history of 
Islam in India, missionary or itinerary preachers were relatively 
an important factor. Such conditions prevailed even in Gujarat. 
Usually these people were individuals endowed with piety and 
frequently men of learning. They received monetary help from 
the government and in return they emulated the ideas nourished 


by the sultans in the cause of their religion, but in their 
own peaceful ways 


Thus Gujarat had been the hospitable home for the saints of 
sundry religicus orders like Chishtiya, Suhrawardiya, Shattariya 
and Mashribiya. During the period under discussion they general- 
ly settled in the cities of Anhilwad Pattan and Ahmadabad, 
which were the strongholds oí muslims. The ancestors of 
almost all of them belonged to Arabia or Persia and Arabic 
being the religious language, they studied it and through it, 
whatever learning they acquired. As the result most of their 
writings were in this language. Nevertheless, Persian being the 
court-language, some of them became well-versed in Persian 
and wrote books, as Well, in it. 

The most eminent of such saints was Shaikh Ahmad Khattu!? 
Mashribi!! Ganjoikhsh'? (d. 819/1445). He was the spiritual 
adviser of Sultan Ahmadshah. He is chiefly remembered for 
the share he took in founding the new capital of Ahmadabad 
in (AH. 8135. AD. 1411), Numerous miracles are attributed 
to him. About the mosque that he built near his residence 


9. Sikandar bin Muhammad (Manjhu), ‘Mira’t-i-Sikandari’, p. 168 (M. S. 
University, Baroda). 


10, He was called Khattu because he lived for receiving religious instruction 
from his spiritual instructor, Shaikh Baba Ishaq at the place with the 
name situated in the vicinity of Ajmer. 


11, He was so called because he belonged to the Maghribiya Order of Sufis. 
12. He was given this epithet because he was too generous in his dealings. 
13, Ali Muhammad Khan, ‘Khatima -i-Mir'at-i-Ahmadi', p. 1. 
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it is said that ‘except the Moti 


at the village of Sarkhej', 
in India more remarkable 


Masjid at Agra, there is no mosque 
egance™, Nearby there is over his tomb, a splendid: 


for simple el 
the largest of 


mausolium which has an imposing structure, 
its kind in Gujarat. It is one of those noble buildings which 


have won for the capital cf Ahmadabad, the charming epithet 
of *Zainu'l-Bilad!$' (the Beauty of Cities). 


The siint wrote Persian verses under the pen-name, 


Ahmad. Some of them are cited below + 
es ७०४ 6b & le ale eet 
pz Seto) ठी -41% 
[I renounced the world; as the result what wonders did | 
work ? The imperfect fellows do not anderstand the mystical 


signification as to what a ball I carried away from this plain. ] 
His following ruba’i is note-worthy : 


७4 (x 392 3 Je ७४ OS ४५ ७ Clee 29 
^ ^ > 
SCS 5) 4 oy? 95) छौ? [एट 2002) 4०१ 


[ We moved much in this faithless world and we did not 
find many to be more helpless than ourselves. 


We received, to a great extent, a scourging of the time by 
our own hand and not by the band of anybody else.] 


In his Persian book named 'Irshidu't- Talibin' "", he has given 
the history of fourteen Sufi Orders. He translated into Persian. 
the Holy Qur'an. The details about the same have been given 
elsewhere.in the paper. 

14. About six miles south-west of the city of Ahmadabad. 


15. ‘East and West’, September, 1905, the paper of Rev. George P. Tailor, 


Its title is ‘ Sarkhej, its Saint and its Kings’. 

It has been further stated in it that the Masjidwn-nabi at Madina 
does in its grand features bear a marked resemblance to the beautiful 
mosque at Sarkhej. 


16. * Ali Muhammad Khan, ‘Khatima-i-Mir’at-i-Ahmadi’, p. 1, 


17. There is a manuscriptthereof in the Hazrat Pir Muh d 
गा C तत ir Muhammadshah Dargah 
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The saint had an admirably good biographer in Abu’l 
Qasim alias Muhammad Qasim who collected the utterances 
of his spiritual preceptor under the title of ‘Mirqatu’l-Wusul’. 
A perusal of the contents of this biography reveals that the 
saint was not only interested in reciting the beautiful verses 
of other poets but he himself also used to compose verses in 
Arabic, Hindustani as well as Persian. His biographer has 
gioted his Arabic verses, Hindustani ‘dohis’ and Persian ruba'is 
in his work. 


Shaikh Mahmud Iraji also known as Shaikh Pir (d.865/ 
1458) was another devoted disciple of Shaikh Ahmad Khattu 
Maghribi, who recorded in ‘his Tuhfatu’l-Majalis’ the day-to- 
day utterances and miracles of the latter part of the 
life of the siint upto his death. It is a kind of diary. The 
language is simple and unadorned by any figures of speech. 
It provides a good specimen of Persian spoken in his time in 
Gujarat. Shaikh Mahmud Iraji was also a poet. Some of his 
verses are given below: 


CIB ७ ७००" 3 त ७ ७७ gzis छ dle hl gs 
Ds ० ale $1; o5 di. A SSL eu c है 3 


[You are the ruler of the world and have no minister; you are 
without any equal or any authority and you are prerexcellent, 


And you are the crown and the throne having the absolute 
sway; you (can) call a king whomsoever you please.] 


Sayyad Burhanud-Din Abu Muhammad ‘Abdullah Bukhari 
Suhrawardy better known as Qutb-i- Alam (d. A.H. 857/A.D. 
1452), whose descendants have been designatad as Qutbiya was 
a sufi oí high spirituality. Even Sultan Muzaffarshah I went to 
pay a holy visit to him at his abode in Anhilwad Pattan. The 
saint shifted his residence from there to Ahmadabad at the 
requrst of Sultan Ahmadshah to which a reference has already 
be:n made. Numerous miracles are attributed to him. 

18. Ali Muhammad Khan, *Khatima-i-Mira't-i-Ahmadi', p. 34. 
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He was the author of several books. His 'Marahmatnama 
i-Burhani'"? is a voluminous work. In it he has dealt with 
intricate problems of sufism in such a clear and simple way 
that the readers cf common understanding scarcely fail to 


grasp the sense of its contents. 


He was also a poet. Stray verses composed by him are 
found in different books One such has been given below : 


ses S oe >) Sp o? Ê ऱ्य 20 
७४ [C 3) ols 3) e» p (e^ (pm SP M > 
[How is the wine of l.ve ever held by the cup of every 


body? Happy is the fear-nought fellow who drinks it jar after 
jar and has no smell. ] 


Sayyad Uthman (d. 863/1458) who was honoured with the 
title of Shama‘-i-Burhani?! by Sayyad Burhanu-d-Din Qatb.i 
*Alam, his spiritual preceptor had a fine melodious voice and 
so he was chosen to preach the doctrines of his Suhrawardiya 
Order to his followers. He lies buried in the locality called 
Uthmanpur after his name, which is situated near the well- 
known Vidyapeeth established by Mahatma Gandhi in Ahmadabad. 
He was a poet and composed fine ghazils in Persian under 
the nom de plume, Uthman. Following verses from his ghazal” 
will serve as an illustration : 


cw] Oks 402 e» d> 23 S ००५ ,9 73 


Ow OL 455 Cure ७2 £ § ee c2 


19. A manuscript thereof lies in the personal library of Sayyad Musa 
Miyan Imam Haidar-bakhsh, the present Sajjada-neshin of Sayyad 
Muhammad Shah-i-Alam Suhrawardy Bukhari. 

20, Sayyad *Abdu'r-Rahman Shah Budh, * Managib-i-Burhani (MS. Hazrat 
Pir Muhammad Shah Dargah Library, Ahmadabad). 

21. Shaikh Sikandar Ibn Muhammad (Manjhu), *Mir'at-i-Sikandari', p. 366 
(M. S. University, Baroda). 

22. Mirza Muhammad ‘Ali Muhammad Khan, *Khatima-i-Mira't-i-Ahmadi', 
pp. 31-32, 
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[ The throne of God is the mat which is in the solitary corner 
of dervishes; affliction is the treasure which is by the side of 
dervishes. 

If you aspire for the ever-lasting honorific dress and wealth, 
it is the patch-zacmeat of dervishes having the glorification 
of rich apparel. 

You should have read the story of the deluge and the 
submersion of the universe; that is also due to the penauces of 
dervishes. ] 

Sayyad Muhammed Shah-i-‘Alam (d. 880-1475) was a great 
saint of Ahmadabad. He took care of Sultan Mahmud-shah 
Begarha (when he was a mere child) against the trouble 
crete] by his foster-brother, Sultan Qutbu’d-Din and saved him 


by means of his spirituil powers”, There are s» miny miracles 
attributed to him, which are found recorded in books. 


He was a learned man and was an incessant writer. He 
wrote several treatises in Persian like ‘Risala-i-Sadiqtya’, ‘Risala 
-i-Mafateeh-i-Khazainullah’, * Risala-i-Muhammadiya ' and 
* 'Tuhfatu't-A wliya.' 

Sayyad Ahmad Jahanshah (d. 899/1491)?5, one of th: 
Suhrawardiya sufis was the devoted disciple of the eminent 
stint, Siyyid Birhinu'd-Din Q itb-i Alam. He had his convent 
in Anhilwad Pattan where he breathed his last. He was an 
erudite person anl produced in Persian works like 'Safin1tu'l- 
Ansab' and ‘Dastur-i-Khilafat fi Adab-i-M ishaikh'.25 


23. Shaikh Sikandar Ibn Muhammad (Manjhu), *Mir'at-i-Sikandari', 
pp. 65-66 (Bombay, A.H., 1308). 
24. ‘Abdu’r-Razzaq, ‘Manaqib-i-Sayyad Ahmad Jahanshah (MS. in Pe:sian). 


25. Sayyad Pyare-saheb Ghulam Muhammad Jahanshah, the descendent of 
the saint belonging to Anhilwad Pattan possesses the MSS. of both 
these works. 
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Qazi Mahmud (d. 920/1515), the disciple of the saint, 
Sayyad Muhammad Shah-i--Alam who lies buried at Rasulabad®, | 
a village near Ahmadabad was a learned man and could 
compose elegant poetry in Persian. Some of his ghazals are | 
very popular among the qawwals of Gujarat. As follows is a 
verse from one of his ghazals : 


Ul ळ ls as ७० S ola do 002 
Bal Se ae LT iss Gy 3 | 
[I gave away my unsteady heart to her as ] consider , ( 


her, the guide shownig the location of the Qibla; she draws 
me towards her eyebrow although 1 turn it aside. ] 


Shaikh Jamalud-Din better known as Jamman (d. 940/1533)7 
one of the Chishtiya 5015 , devoted all his time to imparting 
education in the madrasa attached to his convent. He wrote 
several books on multifarious subjects. His ‘Risala-i-Mudhakira’ 
on the subject of religion is his celebrated work. In it he has 

tried toexplain ina simple language the fundamentals of Islam. He 
I E was also a poet and composed ghazals under the nom de p'ume, 
^ Jamman. Verses quoted below are from one of his ghazals: 


SLs ac SI Nol sc» 3 “05 | 
be, cel Sloe 3 el OVI 99०५ el E 2 | 
$2 | | 
‘a ea) Ss ४०० vl GE ०4 - (22 -) ७६) euo )> anf 

we > uum 3 ७2 gm x» ooa bs खण ul doz । 


[ The drop, the wave and the bubble got a rise from the 
O o but the wave, the drop and the ocean are one. | 
- 26. Sayyad Imamu'd-Din, *Tarikh-i-Awlia", p. 355 (Hazrat Pir Muh d- 
Hs shah Dargah Library, Ahmadabad, A 1291) र RR. | 
27. Mawlana Hadi Khan, * Manaqib-i-Hafiziya °, p. 27 (Persian, A.H., 1301). 


28. Munir Muhammad, ‘Shajratu’l-Mahmudi a’, p. 95 ( Urdu, H d 
Deccan, A. H., 1304 ). ia ey doe Ibdersbed, 


29. Tuhfatu'1-Majalis translated from the original by Prof. Sa Zaft 
यन कर) y yyad Abu Zafar 
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He created the bodies of Eve and Adam; in reality Adam 
and Eve are one. 


Although there are plenty of trees in the paradise, it has 
become positive that in it the Tuba (the name of a tree 
having the most delicious fruit ) is one. 


There are countless and innumerable lovers; but whether 
known or unknown Laila is one. 


When Jamman dived (deep) into the ocean of Her beauty, 
he found that this world and the next world are one.] 


Sayyad Ahmad also known as Shaikh Wajihu'd-Din Ahmad 
'Alawi (b. 910/1504. : d. 998/1589) 3 lived during and after 
theruleof the sultans. He originally belonged to the Shattariya 
Order of sufis. He was a very learned man and acquired mas- 
tery over every branch of knowledge current in those days 
and all sorts of sciences—secular and religions and esoteric 
and exoteric. He founded a ‘madrasa’ and himself worked in it 
as a teacher. After he became free from the teaching work, he 
devoted the remaining time to writing works. Most of them 
are commentaries in the Arabic language. A book entitled 
‘Awrad wa Ma'alumati-Hazrat ‘Allama Shah Wajihu’d-Din 
‘Alawi is in Persian and contains his precepts for his 
disciples. He was also a poet and composed verses in Persian 
under the takhallus, ‘Wajhi’. Some of them have been cited 
below by way of illustration : 


öls ७ 9 ७ cml 3४ ८-५ olus Jl 

bo oun Sse ESL eS cote t 
le 4०८ 31 X» »y 4 » 045 55 $ » 

l Ae 855 ole, go SS 


[She is the rider on a high-blooded steed of coquetry; | am 
merely waiking behind to stop the progress of my steed-breaker. 


30. Ali Muhammad Khan, ‘K hatima-i-Mira’t-i-Ahmadi’, p. 69. 
31. Ibid., p. 70. 


32. There is a manuscript of the same in Hazrat Pit Muhammadshah 
Dargah Library, Ahmadabad. 
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Every one who hangs by your curly locks found on account 
of the strangulation of the soul that the poor fellow has to 


remain in a distressed condition.] 


So it can be safely concluded that not a single poet of a 
high order flourished during the period, notwithstanding the 
keen interest shown by the sultans in the Persian language and 
literature. Nevertheless abundant materials in Persian mostly 
on religious and sufistic subjects were produced during the 
period. They consist of commentaries on different chapters of 
the Qur’an-i-Sharif and on the Prophet's Traditions, biographical 
sketches of celebrated sufis of different orders, tracts on music, 
prosody, Arabic grammar, mu'ammas (aerostics) etc. 


4 


Of specialinterest to the students of the history of Gujarat 
are the contemporary histories in Persian written during the 
period. It was the Persian learning in India that brought in its 
trail the art of writing history and the dynasties which succeed- 
ed the Delhi Sultanate had their own histories written in their 
kingdoms. So was the case in Gujarat. 


There was a work entitled 'Muzaffarshahi"? giving in briei 
the account of the period of the founder of the dynasty from 
A.D. 1391 to A D. 1411. 


The Tarikh-i-Ahmadshahi?^ was written by the poet, 
Halwa-i-Shirazi whose mention has already come. It is in the 
mathanwi form. In it, he has given an account of the achieve- 
ments of Sultan Muzaffarshah and his master, Sultan Ahmad- 
shah. The work is less of history and more of eulogy. It is a 
formalized and well-patterned narrative in the fulsone style 
of the day. It has the advantage of a few exact dates scattered 
in the verses. 


33. No copy of this work is known to exist. Only a few stray references 
to the work are available in histories compiled during the later period. 


34. No copy of this work is known to exist but it has been extensively ° 


quoted by the author of the ‘Mira’t-i-Sikandari’. 
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In the glorious reign of Sultán Mahmudshah Begarha, three 
historical works known after his name were written. One ot 
them was the ‘ Tarikh-i-Mahmudshahi '5, It was compiled 
in A.H. 907 ( A.H. 1501-1502) by Mulla%. ‘Abdu’l-Karim 
Himdani, one of the associates and followers of Mahmud 
Gawan, the popular Bahmani minister. The author stayed 
for some time in Gujarat but later returned to his land. 
His ‘ Tarikh-i-Mahmudshahi’ is the general history of the 
world and only about eighty pages have been devoted to the 
history of India. The language used is difficult and often obscure. 
The ‘ Ma'athiri-Mahmudshahi?? was written by a courtier of 
Sultan Mahmudshah. It is undoubtedly a very valuable history 
of the reign of the sultan, especially of the latter portion of 
his reign from AH 896 (A.D 1490) to A.H. 916 ( A.D. 1510). 


The ‘ Tabiqat-i-Mahmudshahi' ? was written by Mawlana 
'Abdu'l-Karim bin Ataullah who had come from Shiraz to 
Three manuscripts of this work have been known to have been available- 
one, in the British Museum (OR 1819), the other in the India Office 
Library (No. 3842) and the third in a private library in Peshawar 
(according to Muhammad Ibrahim Dar in his ** Literary and Cultural 
Activities in Gujarat ?, p. 38). 


tn 


Gi 
23. 


36. Rieu, “Catalogue of Persian Manuscripts in the British Museum", 
Vol. IIT, p. 967; Mahmud Qasim Firishta, ‘Tarikh-i-Firishta, p. 357. 


37. Muhammad Ibrahim Dar has ascribed the authorship of this work to 
Faizullah Bimbani belonging to Bidar. According to him, he was deputed 
there as an ambassador by Sultan Mahmudshah Begarha. He has further 
stated that he belonged to a very learned family and he himself wrote 
a number of books. ( ‘Literary and Cultural Activities in Gujarat’, p. 38). 


38. Both Nizamu'd-Din Ahmad (in his‘ Tabaqat-i-Akbari^) and Muhammad 
Qasim Firishta (in his * Tarikh-i-Firishta' ) have referred to the work 
without mentioning the name of the author. In the ‘Tabaqat-i-Mahmud- 
shahi' the author's name has been given as *Abdu'l-Hasan in one manu- 
script and *Abdu'l-Khaliq in another. Professor Muhammad Ibrahim 
Dar has mentioned Shamsu'd-Din Muhammad Zirak as the author 
of the work. (‘Literary and Cultural Activities in Gujarat’, p. 58 ). " 


39. The work was used by Nizamu'd-Din Ahmad and Muhammad Qasim 
Firishta while compiling their histories. 
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Ahmadabad“. It is a general history from the time of Adam 
upto A.H. 905 (A.D. 1499). In it, there are biographical notices of 
saints, learned men and divines in addition to the political 
history. The work is on the pattern of celebrated Arab histories. 


The ‘Tarikh-i-Muzaffarshahi’ was written by Qanii whose 
full name was Mir Sayyad, ‘Ali Kashani who came to Gujarat, 
spent some time and then returned to Isfahan." It contains a 
yaluable contemporary account of a single compaign of Sultan 
Muzaffarshah II to Malwa to liberate Mahmudshah Khalji from | 
the over-weening hegemony of his Rajput Lieutenant, Medini ^ 
Rai. The style of the work is the most ornate, florid and 
verbose of all chronicles. A major part of it consists of verses. 
The prose portion in it is epithet-ridden. 


The ‘Tarikh-i-Bahadurshahi’ was written by Husam Khan, 
9 historian of merit. He wasa courtier and an excellent military 
general with a family tradition of distinguished services under 
the sultans of Gujarat. The work was completed in AH. 940 
(A.D. 1533). It deals with the events from the beginning of the 
dynasty to the reign of Bahadurshih. Oi all the works on the 
history of Gujarat, this was certainly the most detailed and 
possibly the most objective. 


The ‘ Tuhfatu’s-Sa‘adat’ was written by Aram Kashmiri for 
Sayyad Mubarak Bukhari. It seems to have been mainly a 
history of the sayyads of Gujarat but interspersed with nume- 
rous political details especially about the later sultans. Since 
Sayyad Mahmud Bukhari played an important role in the reign 
of Sultan Mahmudshah 11, it also contains the events of that reign. 


The ‘ Tarikh-i-Sadr-i-Jahan’ is a universal history written 
by Faizullah bin Zainu’l-Abidin bin Husiin Ziyani who was 
40, It was published by the Gujarat Vernacular Society, Ahmadabad with 

a long introduction and translation in Gujarati in A.D. 1942. 


41. M. A, Chaghtai, ‘Sources of the Mir'at-i-Sikandari ’, (Journal of the 
Gujarat Research Society, Vol. VI, No. 1, January, 1944), p. 18, Fn 24. 


42, All the later historians derived benefit of the contents of this work. 
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better known by his title, Sadr-i-Jahan®’. It was probably written 
in the first decade of the tenth century. Being a history on so 
large a scale, it is more concerned with the Islamic milieu than 
with India or Gujarat. 


'Ganji-Ma'ani* is a history of the reign of Bahadurshah 
in verse. Its author was a poet attached to that sultan and 
his name is given as Muti. He wrote it in about A.H. 939 
(A.D. 1532). It throws fresh light on the dealings of Bahadur- 
shah with the Portuguese. 


Of the large number of such works written during the 
period to commemorate the achievements of the sultans, only 
a few have escaped the ravages of time. Some of tbem like 
Halwa-i-Shirazi's ‘ Tarikh-i-Ahmadshahi,' Husam Khan's ‘Tarikh-i- 
Bahadurshahi’ and Aram Kashmiris * Tuahfatu's-Sa'adat ' live 
in pages of later historians like Nizamu’d-Din Ahmad, 
Muhammad Qasim Firishta, Shaikh Sikandar ibn Muhammad 
‘ur! Manjhu and Ali Muhammad Khan Bahadur. All these 
histories written by officials or otherwise mostly reflect imperial 
views and contain an account of the description of royal pomp 
and grandeur. Their intention was to flatter their patrons rather 
than to express their own independent views. So, they twisted 
the facts to veil vices and defects, in such a way that even 
the bise metal would appeal to readers as genuine. In conse: 
quence thereo!, modern historians have to sift out facts from fictions. 


5 


There was a time when it was:the question whether the 
Qar’an-i-Sharif could be translated into other languages or not. 
The Muslim opinion in India asserted itself in favour of 
traslation and Persian rendering began to be available in Gujarat 
43. Rieu, ‘Catalogue of Persian MSS. in the British Museum’, I, pp. 86-87. 
44. The only copy of it is in the Curzon Collection of the Royal Asiatic 
Society of Bengal, Calcutta (Ivanow, ‘Concise Descriptive Catalogue 
of the Persian Manuscripts in the Curzon Collection,’ Calcutta, Asiatic 
Society of Bengal, 1926, Book Bo. 251, p. 187-88 ). 
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as well. There is a manuscript of the Qur'and-Sharif in the 
Shrine of Shaikh Ahmad Khattu embodying Persian translation. 
It is attributed to the Shaikh by local tradition. In it at 
the translation is explanatory. After it, transla- 


several places, 
different chapters of the 


tions mostly with commentaries of 
Our’an were written by later scholars. The activity 01 translating 


other Arabic works into Persian was also prevalent. 

Ibnu-l-Jazari, one of the great scholars belonging to Shiraz 
deputed Najib Sbáfi'i to present his Arabic work called ‘Al- 
Hasim to Sultan Ahmadshah. This work was translated into 
Persian by Abu Bakr of Broach in the reign of Sultan Maha- 
mudshah who evinced a keen interest in getting Arabic works 
translated into Persian. It was in his reign that the famous biogra- 
phical dictionary’ of Ibn-i-Khallikan was translated into Persian 
by Yusuf ibn-i-Ahmad under the title of ‘Mazaru'l-Insan’ and 
dedicated to that sultan in the year A.H. 889 (A.H. 1484-85). 
Similarly Ibn-i-Iyad's ‘Kitabu’sh-Shifa’ was rendered into Persian 
by Ibn-i-Afrash. He has mentioned in the course of his transla- 
tion, certain incidents throwing a flood of light on the 
sultan’s intellectual grasp of religious subjects, notwithstand: 
ing the fact that he had not studied religious and scholastic 
sciences in a regular manner. 


Muhammad Gaut Gwaliyari (d. 970/1562), the first saint 
of the Shattariya Order of sufis to come to Gujirat for the 
propagation of his order during his stay in Ahmadabad tran- 
slated the most popular of his several Arabic works into Persian 
with necessary improvements and called it 'Jawahir-.-Khamsa." 


6 


Oae of the chief characteristics of the Persian prose literature 
in India is the growth and development of the laxicography. It re- 
dounds to thecredit of Gujarat that one of its sons, Fazlu’d-Din- 
Muhammad bin Qiwam belonging to a smail village named 


45. Some pages in the beginning and at the end have been replaced in 


as टिपत of time but the bulk of the work is intact in its original 


46. Wafayatu'l-A*yan (‘Obituaries of Notable Men)’. 


CC-0. In Public Domain. Gurukul Kangri Collection, तेही 


"-——— a eee S E RR 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


Persian Literature Produced.... 17 


Kadi in its north compiled Bahru’l-Fazail as early as in 
A.H. 837 (A.D. 1439)*. 


From the above details it becomes quite evident that the 
contributors to Persian learning in the kingdom during the 
period under discussion were mostly the Muslim saints who 
had chosen this land for their residential placeand the officials 
attached to the royal courts. They well laid the foundation for 
the Persian literature-religious, literary and historical-which 
was destined to exercise a potent and appreciable influence 
on the contemporary and later forms of the language, literature 
and religious thoughts of Gujarat. 


In this way during the period, there was a large contingent 
of Persian scholars. All fruits of their incessant labour have 
been locked up in religious places like mosques and shrines as 
well as the private houses of their descendants. Anhilwada 
Pattan and Ahmadabid are the chief centres where they are 
located. So there are rich stores of ample research material for 
the scholars who would do well not to shirk toil and travail 
involved in pursuing quest with avidity, assiduity and fervency 
to make it available to the public. 


47. Muhammad Ibrahim Dar 'Literary and Cultural Activities in Gujarat’, 
p. 61. 
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AVIDDHAKARNA — A FORGOTTEN NAIYAYIKA | 


E. A. SOLOMON 


School of Languages | 
Gujarat University, Ahmedabad —9 | 


We find the arguments of Aviddhakarpa referred to and | 
refuted quite a number of times in the Tattvasangraha of Í 
Santaraksita (8th-Oth cent. and the Pañjikā of Karnalasīla on 
it*, and in Karnakagomin’s Tika (9th cent.) on Dharmakirti's 
Syopajía vrtti on the Pramamwvarttika (pp. 19, 25, 90, 98). 
Aviddhakarna is always referred to in the discussion of the | 
topics of the Nyàya system, so we can confidently say that he | 
was a Naiy&yika. Moreover, his views are mostly given before 
those of Uddyotakara besides others, so we cin infer from this 
that he was earlier than Uddyotakara. His way of reasoning 
also supports this surmise. It is surprising, nevertheless, that 
Aviddhakarna is not quoted by Uddyotakara or any other | 
acarya of the Nyāya school. We find him referred to for the | 
first time in the Tattvasanyraha, and oddly enough Jnana$rimitra | 
and Ratnakirti, who have written 9 number of manuals on 
different topics and refuted the views of the thinkers of other | 
schools, do not refer to Aviddhakarna. A work ‘Tattvatika’ of 
his is mentioned by Kamalagila, while discussing the validity । 


of the syllogism for either party (-the speaker and the person 
addressed—kà. 1484). 


i Before we say anything or do any speculation concera- 
f ing Aviddhakarpa, we may at the outset examine the views and 


arguments of Aviddhakarna as given in the Tattvasangraha and 
its Panjika. | 


* Abhayadeva, the author of the Tattvabodhavidhayini-tika on the | 
Sanmatiprakarana, also refers to Aviddhakarna (See pp. 100, 332, 658, 674). 
But he clearly seems to have relied on Kamalaé:la’s Panjika. 
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(A) In the section on:ITávarapariksa ( Tattvasangraha, 46 ff), 
Santaraksita introduces the topic by saying that some thinkers 
(e.g., the Naiy&yikas) declare God to be the cause of all things 
produced on the ground that no insentient thing (e.g , dharma, 
adharm, paramanu, etc.) can by itself produce its effects (ka. 46). 
Kamalasgila adds that even thesoulin which dharma and adharma 
subsist cannot be regarded as the required operator, because the 
particular soul at that time of the creation would be wholly a 
non-kuower (-i.e., devoid of knowledge, which is a quality produced 

in it by virtue of the means of knowledge) So long as the 
aggregate of causes and effects, the body, sense-organs and the 
like, are not produced, the soul remains a non knower, not 
perceiving even such colour, etc. as are quite perceptible. Under 
the circumstances, how could it perceive dharma and adharma 
which are entirely imperceptible? (See also Nyayavirttika, 
4-1-21, pp. 459-460). Aviddhakarna has put forth two arguments 
in proof of the existence of God, and Kimalasila seems to have 
quoted the very words of Aviddhakarva' : 

(2) “Dvindriyagrahya’ grahyam vimatyadhikaragabha vā- 
pannam buddhimatkaranapürvakar, svarambhakàvayavasanni- 
ves'avis'istatvat; ghatadivat; vaidharmyena paramanavah " —'*The 
thing under dispute which is perceptible by means of two sense- 
organs or not perceptible at all, must be regarded as produced 
by an intelligent cause, because it is characterised by a particular 
arrangement of its own component parts, like the jar and unlike 
the atoms." 


Giving an exposition of this, Kamalasila says that in this 
formulated argument, ‘what is perceptible by means of two 
sense-organs' signifies the three kinds of substances, viz. earth, 
water and fire which are perceptible by means of the two organs 
of sight (dargint) and touch (9318901) beciuse they fulfil such 
conditions of perceptibility as being large (mahattva), being 
composed of several substances (anekadravyavattva), being 
coloured (rüpavattva) and the like.? ‘ The not-perceptible ' 
(agrāùya) are air and the rest, because the recognised condi- 
tions of perceptibility are not present in them. 
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Now if this proposition were stated in the general form, 
viz. ‘Things perceptible by two sense-organs and those imper- 
ceptibleare produced by anintelligent cause’ then it would involve 
the fallacy of siddha-sadhyatà—proving what is already admitted 
by both parties in regard to such things as the jar and the like 
and about which there is no dispute at all. It would, moreover, 
involve the fault of contradicting one's own doctrine (abhyupeta- 
bàdha), because the Naiy&yika does not admit such imperceptible 
things as the atom, akasa and the like to be produced by an 
intelligent cause; and since these latter are eternal ( and there- 
fore not produced at all) the said assertion would involve the 
contradiction of perception and the like ( pratyaksadibadha ). It 
isin order to avoid all these difficulties that the qualifying 
expression ‘vimatyadhikaranabhavapannam’, '(thing) under dispute’ 
has been employed. The term ‘vimati’ stands for divergent views 
and that which forms the subject of divergent views is said to 
be the matter under dispute. With this qualification, what 
become the subject (paksa) of the argument are only the body, 
sense-organs, the various regions (bhuvani) and s» forth; and 
what is stated does not apply to atoms and the like. 


Similarly if the probandum were stated in the form, “(things 
under dispute) are produced by a cause", the argument would 
be superfluous,—proving what is accepted by both parties (- the 
fault of siddhasadhyata ). In order to avoid this, the qualification 
"buddhimat, kàraua-pürvakim ) (produced by an ‘intelligent’ 
cause) has been added. The argument thus stated cannot be 
futile ( -involving siddha-sádhyatà ) as addressed to the Samkhya, 
as there is no intelligence (buddhi) in his view arart from 
Prakrti, and surely a thing cannot be produced by itself in that 
form. “Arrangement of its own component parts" (svarambhaka- 
vayava-sannive$a) signifies the conjunction in the form of 
aggregation of the parts that go to make things. By this 
the things in question are characterised. Mere ‘characterisation 
by arrangement of parts’ would be true of the universal ‘cow’ 
and the like which also are characterised by the arrangement 
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cow and the like) (but-mof themselves) ahd ळीत the reason 
too wide (vyabhicdrin); hence the qualification ‘its own 
components’ (svarambhakavayava ) 

The intelligent cause thus established is God (ka. 47-48) 


(ii) The second argument of Aviddhakarm proving the existence 
of God is as follows: “ tanubhuvana-karanopadanani cetanavad- 
adhisthitani svakáryam arabhanta iti pratijanimahe rūpādimat- 
tvat, tantvadivat'? — The material causes (atoms and the 
like) of the body and the regions (bhuvana) produce their 
effect only when controlled by a Sentient Being — this is what 
we assert on the ground of their being endowed with colour, 
etc. — like such things as the yarn and the like (See Pañ- 


jika, 49) 


Santaraksita has then given one argument adduced by 
Uddyotakara (kā. 50) then one by Prasastamati and again 
other arguments by Uddyotakara. We may just note them so 
that they could be compared with those of Aviddhakarna. 
Uddyotakara's first argument as given by Kamalasila is: 
"bhuvanahetavah — pradhàna-paramanvadrstah svakaryotpattav 
atisayabuddhimantam adhisthataram apeksante, sthitva pravrtteh, 
tantuturyüdivat'— The causes of the world in the form of 
Primordial Matter, atoms and unseen force need a controller 
with superior intelligence in producing their effects, because, 
their activity is intermittent, like the yarn, the shuttle and 
such other (causes of the cloth). (See Pasjik&, 50).* 


There are other arguments put forth by Uddyotakara 
“buddhimat-karanadhisthitam mababhitadtkar vyaktarh sukha- 
duhkhanimittam bhavati; acetanatvàt, karyatyat, vinas'tvat, 
rüpadimattvát; vasyadivat "—The manifest (world) consisting of 
the elemental substances and the like, is productive of pleasure 
and pain, (only) when controlled by an intelligent cause, 
(a) because it is insentient, (b) because it is a product, (c) because 
it is perishable, (2) because it is endowed with colour and 
the like—like the hatchet and the like { Pagjik&, 52-53 ).5 
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Pragastamati’s argument as *quoted' by Kamalasila is: 
“Sargadau  purusanàm vyavah&ro'nyopadesapürvakah, uttara- 
kalam prabuddhanam pratyarthaniyatatvat; apra siddha-v&gvyava- 
haránàm kumaranam gavadisu pratyarthaniyato vag-vyavaharo: 
yatha matradyupadega-piirvakah ” All the usages of men 
at the beginning of the creation must have been preceded 
by (ie. based on) the teaching of another, because later on, 
the usage of enlightened men (ie. their usage after being 
enlightened) is found to be restricted to particular things, 


as for instance, in the case of boys who have not yet learnt ; 


the use of words, it is found that their usage of words as 
restricted to particular things is alwiys preceded (and 
brought about) by the teaching of their mother or the 
like.” (Panjiki, 51) That is to say, thit ‘another’ to 
whose teaching usages at the beginning of the creation are due 
is God, whose superior knowledge does not disappear even at 
the time of Universal Dissolution. 


. S/Sntaraksita has refuted the first argument of Aviddhakarna 
at length, and stated that this very refutation holds good accord- 
ing to the argument put forth, in the case of other thinkers 
who try to prove the existence of God. 


Udayana’s eight arguments proving the existence of God 
are very well known : 

Karyayojana-dhrtyadeh padat pratyayatah sruteh; 
iF vakyat samkhya -visesac ca sadhyo visvavid avyayah. 
-Nyàyakusumafjali, 5.1.6 


It can be seen that Aviddhakarg: has given the cosmolo- 
gical argument to prove the existence of God. Other Naiya- 
yikas also have done the same, But we find a greater va riety in the 
arguments advanced by Uddyotakara and Prasastamati (and of 
course Udayana) which can lead us to conclude that Aviddha- 
katna was earlier than Uddyotakara. 


(B) Aviddhakarna’s argiments proving the existence d 
the eternality and omnipresence of the soul also are found in 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


4Aviddhakarga—4A Forgotten Naiyiyika 23 
the Tattvasangraha and they seem to be actually quoted in the 
Pasjikà on it. The Naiy&yikas regard the soul as omnipresent, 
and eternal and as the substrate of qualities likeknowledge, plea- 
sure, pain, etc. which are produced in it from time to time. 
Aviddhakarna’s argument to prove the existence of the soul is as 
follows: *Sadadyavisesavisayavis1ya-jfieyavisayà madiyah pratya- 
ksAnumanopamana-s'abda-smrti-pratibhajiiana-siddhadarsanarsa’— 
rekaviparyayah svapna-svapnantikah prajsànavisesà madiya- 
s'ariradivyatiriktasarhvedaka-samvedyah; svakaramüyatta-janma- 

,Vattva - samanyaviSesavattva - bodhatmakatva "s'utaravinas'itva- 
sarhskaradhayakatva — pratyayatvebhyah; purusantara-pratyayar 
vat; vaidharmyena pratyastamitaghatadayah. ” 


All my particular cognitions of such cognisables as substance, 
quality and action which are comprised under being, etc and 
also of generality, specific individuality and inherence which are 
not comprised under being, etc., which cognitions are percep- 
tional or inferential or analogical or verbal or of the form of 
memory or intuitional or occult (astrological, etc.) or extra- 
ordinary (i.e. of rsis or sages), or doubt or illusion or dreamy 
ot dream-cognition—are apprehended by a coguiser distinct 
from my body, etc., (z) because their origination is dependent 
upon their own causes, (b) because they are general and parti- 
cular, (c) because they are of the nature of consciousness, 
(6) because they are very quickly destructible, (2) because they leave 
impressions, (f) because they are cognitions, —- just like the cogni- 
tion of other persons, or unlike the jar, etc., that have perished "' 
(Panjika, 177). This cogniser is the soul. 


We may note here the arguments advanced by Sankara: 
svàmin and Uddyotakara that are given by Santaraksita and 
Kamalasila in their exposition of the prima-facie view in the 
Atma-piriksa section. Sahkarasvamin proves the existence of 
the soul differently : “ icchadayah kvacid asritàh, vastutve siti 
karyatvat, riipadivat "— Desire and the like must subsist in 
something, because while being existing entities (i.e. unlike 
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destruction which is an effect but mot anexisting entity ) they 
are effects, like colour, etc. ( Panjika, 178 ७ 


S'antaraksita gives the gist of three arguments of Uddyota- 
kara, and Kamalasila almost reproduces them : 

(i) “Devadattasya rüpa-rasa-gandha-spar$a-pratyayà eküne- 
kanimittáh; mayeti pratyayena pratisandhiyamanatvàt; krtasama- 
yanam  ekasmin nartakibhrüksepe yugapad anekapurusanam 
pratyayavat"—Devadatta's cognitions of colour, taste, smell and 
touch must be due to one (viz, cognizer) and to several causes 
( viz., cognisables) because they are recalled ‘as (seen, etc. ) by’ 
me’ just like the simultaneous cognitions of several men 
who have come to an understanding among themselves, relating 
to the glances of the dancing girl. " (Pañjikā, 180-181). 


This requires some explanation. When several men come 
to an understanding among themselves that when the dancing 
girl casts her glances, they should throw clothes to her, there 
are several cognitions by several cognisers, of the single object 
viz., ‘glances’. Yet as the object cognised is one only, each man 
recalls the cognition as ‘I have seen’, ‘I have seen’. Similarly 
here also the cognitions of several things would be recalled 
on account of their cause, viz., the cogniser being one only, 
and that one cause is the soul. The recalling of the c gnitions 
also consists in their being grouped together in such notions as 
‘it has been seen by me’, ‘it has been heard by me’ and so 
forth, as due to their belonging to a single cogniser. In the 
case of ‘the glances of the dancing girl’, however, what is meant 
to be stressed is only the fact of the cognised object (not the 
cogniser) being one. In all cases, however, the fact of the 
‘recalling’ remains, due to which several cognitions become 
associated with a single entity. 


Other arguments set forth as Uddyotakara's are: (1s) “ Atmeti 
padam E 1 ca- 
nam; prasiddhaparyāya - vyatiriktatve saty ekapadatvāt, 
ghatadisabdavat."—'The term ‘soui’ must be expressive of some- 
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thing different from the aggregate of body, sense-organs, mind, 
intellect and feelings-because it is a single term (unlike '$a$a- 
visana’ which can be analysed into two distinct padas), while 
being distinct from the well-knownsynonyms (of body, etc.), like 
such terms as ‘jar and the like’ (Paajika, 182-1838. 


(si) “Nedam nirStmakam jivacchariram, apranadimattva— 
prasangad, ghatadivat’”—This living body is not soulless, because 
if it were so, it would be devoid of the functions of 
breathing, etc. like the jar, etc. (Pasjikà, 184). This is a negative 

‘argument in proof of the existence of the soul.'? 


It can beseen that Aviddhakarna’s argument is more subtle 
in a way than those of S'ankarasvamin and Uddyotakara in as- 
much as he posits the soul as that whichis required to be 
aware of the cognitions, whereas the latter posit the soul as 
the substrate of the qualities, desire, etc., or as the connecting 
link between different cognitions, or as the thing denoted by the 
word 'àtman' (soul) or as the enlivener of the body. 


Aviddhakarpa's reasoning in support of the eternality and 
omnipresence of the soul is also found quoted in the ऐक 
(185-186): “ Maturudara-niskramanottarkalam madiyadyapra- 
jsana-samhvedaka-sarhvedyiny anyatatkalani madiyani 0१] à 13 
madiyaprajiianatvat; adyamadiya-prajfanavat’’ — The cognitions 
that I have had since my birth must have had the very cogniser 
who had the first cognition immediately after my emerging out 
of my mother's womb — because they are my cognitions, — like 
my first cognition (Paijika, 185). This proves the eternality of 
the soul. In proof of the omnipresence of the soul, Aviddhakarna 
sets forth the arzument: ‘Avanijala’nila-manaasi vipratipattivisiya- 
bh&vapannàut dürataravarttini madiyenatmana saha sambadhy- 
ante; mhürttatva ~ vegavattva न paratvaparatva — mithahsamyoga- 
vibhagavattvebhyah; madiyasariradivat’. The earth, water, 
air and mind which are things under dispute, are at a distance 
from my soul and yet they are in contact with that soul — 
(८) because they have material form, (०) because they have 
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velocity, (c) because they have priority and posteriority, 
(d) because they are associated with, and dissociated from each 
other, just like my own body (Pasjika, 186 ) 


(C) In the section 'Sthirabhivapariksà' (Examination of 
the durability of things), Santaraksita tries to prove that every- 
thing is in a perpetual flux and that destruction is independent 
of any cause. In this connection, S'antaraksita sets forth the 
arguments of Aviddhakarna in proof of destruction having a 
cause, in order to refute them. It may be noted that here 


Kamalagila does not attempt to quote or reproduce Aviddha- | 
karna’s argument, which may lead us to infer that in other ' 


cases he had the text of Aviddhakarna’s writting before him. 
Aviddhakarna’s argumentsas given by Santaraksita are as follows: 


(7) “Nanu naiva vinas'o'yam sattakale’sti vastunah, 
na pürvam na cirat pas'cad vastuno'nantara tv asau; 
evar ca hetumán esi yukto niyatakalatah, 
kadacitakatvayogo hi nirapekse nirakrtah". 


—This destruction of the thing is certainly not present 
at the time that the thing is in existence (iorif it were present, 
then the momentarily existent thing could not exist). Nor is 
jt present before (the thing has come into existence, as what 
is not born, eg. son of a barren woman, cannot be destroyed), 
nor very long (after the thing has come into existence, because 
all things being destroyed at the third moment of existence, 
there cannot be another destruction very long afterwards, as is 
found in the case of fire that has become reduced to ashes’. 
The destruction of thing, therefore, must come immediately 
after it has come into existence (i.e.,at the second mome t). 
Thus, inasmuch asit comes into existence only at a particular time, 
it must have acause. If it were independent (ofall causes ) then 
this occasional character would be impossible as shown above 
(Tattvasangraha, 367-368). The other arguments are *| n 
in karika, 369: "Vastvanantarabhávac ca hetumàn eva yujyate 
abhutvabhavatas’ capi yathaivanyah ksano matah” :( i) Destruc- 
tion must have a cause as it comes immediately after 
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the thing; (i) also, because not having been im existence, it 
comes into existence, just like the following moment (point-instant). 


In this connection, S'&ntaraksita has given the argument of 
Uddyotakara also, and Kamalas'ila has reproduced it in his 
Panjkà: 

Vinasasya hetur nüstiti bruvanah paryanuyojyah kim akāra- 
nitvad vinaso nàsti vyomotpaladivat; atha’karanatvan nityo vyo- 
madivad iti. Bhavatath hi pakse akaranith dvidha drstarh— 
nityam asac ca, na hi sattva’sattvavyatirekena prakarantaram 
'asti. Tatra yady akaranatvad asat vinàsah, tad& sarvabhava- 
nam nityatvaprasangah, vinas'abhavat; kira ca, sarva- samskard 
vinas'yanti'y esa pratyayo nirnimittah prapnoti, na hy asatyam 
gatau gacchatiti bhavati. Atha nity?h, tadà bhavasya vinasenr 
saha'vasthanam prápnoti, sarvada’vasthanat, na caitad yuktam, 
bhàvabhàvayoh  parasparaparibàrasthitalaksanatvàt; atha saha- 
vastl ànam neSyate, tadà karyasyotpado na prapnoti, tat-pratya- 
nikabhütasya na$isya sad&"sthitatvàt; tatas'cá'jàtasya vina,/o’ pi 
na samgacchate, na hy ajatah Sasavisinadayo vinas'yantiti 
loke pratitam, tena’ játasya vinds’a iti vacanath naiva yuktyanu- 
pati (Pañjikā, 370-372)". 

(One who holds that there is no cause for destruction 
should be questioned as follows : Does this mean that there being 
no cause for destruction, destraction does not exist (re does 
not occur) at all, like the sky-!otus. or that having no cause, 
it is eternal like àkàá$a and the like? Iu your view, what is 
causeless is found to be of two kinds — eternal and non-existent; 
there is no other alternative to these two, viz.existence and nor- 
existence. Now, if being without a cause, destruction be regard- 
ed as non-existent, then all things would be eternal, as there 
would be no destruction at all. And the idea that ‘all proper- 
ties become destroyed’ woald then become biseless, because 
where there is no movement, the ide: of anything moving is 
impossible. If, on the other hind, having no ciuse, destruction is 
eternal, than it obtains that a thing co-exists with its destruction 
which is always there. And this would be highly improper, as 
the presence and absence of a thing are mutually exclusive in 
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character. If then the said co-existence be not admitted, then 
there could be no producing of any effect, as its contrary, the 
destruction, would always be there; and when a thing is not 
produced at all there can be no destruction of it; for instance, 
such unproduced things as the hare’s horn are not known to be 
destroyed. Hence the assertion that ‘there is destruction of what 
has not been produced’ cannot be in keeping with reason.) 


It can be seen that Uddyotakara’s argument isa product 
of the age when dialectical discussions bad started coming into 
full swing, while Aviddhakarna's arguments to the same eflect, 
are of an earlier period. 


(D) In the *Dravyapadártha-pariksà section of the Tattva- 
sabgraha, S'antaraksita has refuted the concept of ‘eternal 
atoms. Herein while giving the prima-facie view, he refers to 
the argument of Aviddhakarni in proof of the eternality | 


atoms (kà.552). Kamalasila has reproduced this argument in 
the Panjika : 


Paramapünàm utpüdakabhimatax: saddharmopagatam na 
bhavati sattvapratipadaka-pramanavisayatvat, kharavisanavat’’— 
what is held to be the producer of atoms cannot be endow-d 
with the property of existence, beciuse it is not cognised by 
any means of right cognition indicating existence, like the ass's 


= hom’. The arguments of other Naiyayikas are not given in this 
connection. 


(E) (७) In the * Gupapadarthapariksa’ section while refuting 
reality of the quality ‘number’, S'antaraksita refers to Avi- 
hakarna’s argument proving the existence of number, and 


ayo gaja-turanga-syandanadivyatirikta-nibandhanab 

ratyayavilaksanatvat, nilapata-pratyayavat "— 

ion of ‘number’ must have a basis other th n such 

elephant, horse, chariot and the like, because it 
n the notions of the elephant, etc., like the 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


Aviddhakarna—A Forgotten Naiyayika 29 


(b) In the same section, arguing that number, conjuntion, 
etc., are just conceptual constructions, having no objective reality 
S'antaraksita anticipates Aviddhakarna's rejoinder (ka. 678) and 
refutes it. This argument proving the reality of group (samüha) 
and the like is quoted by Kamalasila: 'Samüha-santàn&vasthà- 
visesas tattvanyatvabhyam avacaniya na bhavanti; pratiniyata- 
dharma ~ yogitvat; rupirasadivat”. The particular states of 
the group and the chain are not incapable of being defined as 
this or not this, because they are endowed with distinctive 
features, just like colour, taste and such things (Pafijika, 678). 


From the above arguments of Aviddhakarga it is clear that 
he had in view some opponent (most probably the Bundhist), 
and that is why in the case of most of the padarthas (cate- 
gories, he has tried to prove their reality, without entering into 
much dialectical discussion, so characteristic of Uddyotakara. 


(F) Aviddhakarna is found quoted again in connection with 
the discussion pertaining to the syllogism. The Buddhists hold 
that the syllogism should consist of only two members ( e.g. yat 
krtakarh tat sarvam anityam, krtakas’ ca s'abdah ) so they regard 
the nigamana (conclusion) as superfluous. Aviddhakarna's argu- 
ment in support of tbe utility of the nigamana is as follows : 


“Viprakirnais ca vacanair naikarthah pratipadyate; tena 
sambandhasiddhyartham vàzyam nigamanam p,thak "— 


A single idea cannot be expressed by diverse isolated asser- 
tions; hence for bringing about the connection between these 
assertions it is necessary to state the final conclusion” ( Panjikà 
1410 ). 


Here for once S'antaraksita has referred to and refuted the 
argument of Uddyotakara and others, before refuting Aviddha- 
karpa's argument. Dinnaga had argued that in asmuch as the 
nigamana (conclusion ) is a mere repetition it cannot be the 
means of proving anything (nigamanam punaruktatvad eva na 
sidhinam ). Against this Uddyotakara and others have argued 
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thus: “Na paunaruktyam atra, yasmát sádhya-nirdesah pratijaa, 
nigamanim tu siddha-nirdes'ib; ‘punah’-s'abdah* sadrsye, tena 
pratijia-sadrs’am vacanam ity uktam bhavati, na ca nigamanena 
vinà siddhir asti; tatha hi—tena vind tadanyavayavoktav api s'ank& 
na nivartate-kim anityah sabda iti, atas tadagyankanivrttyartham 
vacyam nigamanam prthag"— There is no repetition here, because 
the proposition ( pratij&à) states the probandum as to be proved, 
while the fina} conclusion ( nigamana ) states it as proved; ‘ punah’ 
signifies similarity; so the nigamana is similar to the pratijnà; and 
without the final conclusion there can be no proving; because 


until that is stated, even though the other members of the 


reasoning be stated, the suspicion as to whether, for 
instance, word is really non-eternal or not, does not cease; hence 
for the removal of this suspicion, the final conclusion has to 
be stated separately (Pasjikà, 1439). 


The reason why S'àntaraksita has taken up for consideration 
the argument of Uddyotakara and others before that of Aviddha- 
karna may be that the former have shown specifically the 
utility of the nigamana, while the latter simply regards it as 
an assertion showing the connection of the other members of 
the syllogism which apparently seem to be unconnected. Ulti- 
mately these are two different ways of answering the same 
objection. Moreover it is note-worthy that Aviddhakarna is always 


mentioned alone, whereas Uddyotakara, Bhavivikta and the ए 


are bracketed with others ( cf. Bhaviviktadayah—Pafijika, 1437; 
Uddyotakaradayah—Pafjika, 1439 ).12 

(G) The Barhaspatyas ( Carvakas) do not regard inference 
as a means of valid knowledge (pramüna). While referring to 
the arguments of the Carvakas against regarding anumana as a 
pramana, it is said by S'antaraksita and by Kamalasila, who gives 
an exposition of his karikàs, that accordiug to the Cārvākas 
no inference is infallible and there is always a possibility of 
several undesirable contingencies being put forth. Moreover, it 
is always possible to find a reason that is concomitant ii the 


** Hetvapadesat pratijgayah punarvacanar 


2 nigamanam itt 
nigamana—laksanam. 
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contrary of the desired conclusion. For example, against, the argu- 
ment, “ Word is non-eternal, because it isa product, like the jar”, 
someone may advance the argument, “ Word is eternal, because 
it is perceptible by the ear, like ‘wordness’ (the universal ‘ word ?)*. 
Kamalasila notes here that several such examples may be 
found in the Tattvatikà (evamidis Tattvatikàyam udàharama- 
prapanco drastivyah—Panjik&, 1458). This Tattvatika was a 
work of Aviddhakaraa as can be seen from Panjika, 1484. 
From this we can say that Aviddhakaraa must have given in 
his Tattvatikà a number of such syllogisms while discussing 
and illustrating the hetus (valid reasons) and hetvabhasas 
{fallacious reasons). The Tattvatikà seems to be a commentary 
on some Nyàya work earlier than Uddyotakara's or even on 
the Nyayarbhasya,* wherein he tried to justify the Nyaya 
position and defend it against attacks, especially those of the 
Buddhists. 

(H) It isan interesting problem in philosophy as to how the 
sceptics, the Madhyamikas, and the Kevaladvaitins who do not 
recognise any empirical means of true knowledge, not even 
inference, can discuss with their opponents. Their argument is 
that they use the enemy's weapons to fight them. In connection 
with inference one cin also say that the syllogism (parartha- 
numánam) cannot be a pramana for the speaker for he already 
has the knowledge of what he wants to convey to. the other 
party. Aviddhakar;a has mooted a similar problem in his 
Tattvadka : “ Nanu và pramanena kim iti parah pratipadyate, 
ubhayasiddharh hi pratipüdakam bhavatiti; tad etad ayuktam; 
yasmad vacanàtmakam anumanam, na ca vaktuh pramanam; 
atha ca vakta tena param pratipadayati, para-pratipadanarthatvat 
prayasasya, navas'yam ubhayasiddhena prayojanam”.—It maybe 
asked : “Why is it that a pramana (means of knowledge) is 
made use of to convey something to the other person, when 
only what is admitted by both the parties (—the speaker and 
the person addressed) can convey any idea?” But this is not 


* See ‘Geschichte Der Indischen Philosophie’, Vol. ll, p. 7—Erich 
Fraulwallner (Otto Müller Verlag ). 
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proper, because infe:ence is in. the form of a verbal statement; 
and it is not a means of right cognition for the person making 
the statement; and yet that person conveys the idea expressed 
to the other person as his sole effort is towards the conveying 
of the idea to that other person; hence the means need not 
necessarily be admitted by both the parties. ( Panjikà, 1484). 
Vatsyayana and others als» have attempted to discuss a 
similar point in connection with vitanda as to how a person 
can discuss if he has no view of his own. They half-heartedly 
come to the conclusion (010 waen a. viitagdiki refutes the view 
of the opposite party by trying to prove the opposite, that 
latter becomes his own view. Aviddhikirny’s stani seams to b> 
a bolder one. He has justified the use of inference even though 
a person may not recognise itas a means of valid kaowledge 
because his oaly purpose is to convey something to the other 
person who recognises its validity and that is served. Whether 


he himself accepts it as such or not, or admits the reality of 
what he is saying is a different point altogether. 


(I) The Buddhists do not recognise upamana (analogy) as 

a pramana because it acquaintsus with what is already known, 

viz., the connection of the name with the thing (saiüjfià -sar ifii 

sambandha ). After refuting the Mimarhsaka’s conception of 

upamana and then the Naiyayika’s view, S'antaraksita refers to 

Aviddhakarna’s justification of upamàna as a distinct means of 

| valid knowledge ( Tattvasangraha, 1567-1568). Kamalagila has 

quoted the words of Aviddhakarmi: “ Agamat sámáaoyena pra- 

tipadyate, vis'esx-pratipattis tipumanat "(Pafiikà, 1567)—From 

the verbal testimony (of the forester, viz, a 'gavaya' is like a 

‘go’), one just understands that the name ‘gavaya’ can be given 

toan animal that is like the ‘go’; but by mins of upamiina, he 

comes to know the relation of the mm: ‘gavaya’ with a pirti- 

cular entity, hence there is some add'tional knowledge attained 

through upamàna, which can thus be a distinct means of know- 
ledge ( Compare Nyaya-varttika, 1 1.6). 

(J) Similarly, in refutition of the Buddhist view that there 

are only two pramanas corresponding to the two prameyas 
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(cognisables)- svalaksana (extreme particular)and sàmanyalaksana 
(universal), Aviddhakarga has put forth the following argument : 
“ Pratyaksam anumanavyatirikta - pramanantara-sadvitiyam, pra- 
mauatvat, anumanavat; anumanam và pratyaksivyatirikta-pramana: 
ntara-sadvitiyam, pramaoatv&t, pratyaksavat. Tatha svalaksanam 
simanyalaks inavyatirikta — prameyarthantara - sadvitiyam, pra- 
meyatvàt, sã máanyalaksamn wat; samanyalaksanarmh và svalaksama- 
vyatirikta-prameyantara-sadvitiyam, prameyatvat, svalakşaņavat”— 
Perception is accompanied by another pramana, over and above 
inference, because it is a-pramàna, like inference; or inference is 
accompanied by another pramàn over and above perception, 
because it is a pramàqg i, like perception. Similarly, the extreme 
particular is accompanied by another cognisable over and above 
the universal, because it is a cognisable, like the universal, or 
the universal is accompanied by another cognisable over and 
above the extreme particular, because it isa cognisable, like the 
extreme particular" (Paiijkà, 1583). 


0: course, this is verbal] jugglery and S'antaraksita rightly 
says that thus one can go op proving as many, pramàņas and 
prameyas as one likes which would go azaiust the position of 
the Naiyayikas themselves (See - Tattvasangraha, 1583-1585 . 
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K uniakagomin ( 9th cent.) also has referred to Aviddhakirna 
four times in his Tis# on the Svopajhavetti of Dharmakirti on 
his Pramaina-Varttika (Svacthaau na 1a—pariccheda ) when he 
Answers the objections of the Naiyayikas aganist the logical views 
of the Buddhists 


(K» After proving the trairüpya ( three-fold characteristic) 
of the linga (probans), Karaakagomin says that the objection of 
Aviddhakarm: is thus answered. Aviddhakarga argued :. 


Satyam anuminam isyate evà'smübhih pramànam loka- 
pratitatvat, kevalaw lingalaksanun ayaktam " (p. 19)— True we 
accept inference as a valid means ot knowledge seam it is 
empirically known (lokwpratita -as such, only E definition of 
the linga (probans) is not proper ". Karnakagomin retorts that 
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even the trairüpya of the linga is foka-pratita. 


(L) While proving that anumana ( inference ) is a pramana 
like perception, Kargakagomin says that the cognitions of the 
anumeya (probandum) ( viz. svabhava or kgrana ) though not 
illuminating the respective point-instants of reality are yet invaria- 
bly connected with them as they indirectly originate due to them, 
so inference is a pramāņa like perception. So Aviddhakarna’s 
objection stands refuted. Aviddhakarna’s argument Was: " Ane dhi 
gatartha-paricchitih pramánam ato nanumanam pramanam artha- 
paricchedakatvabhavat’ (p.25)-pramana is the apprehension ofa 
thing not cognised before so anumana is not a pramana as it 
does not apprehend a thing”. 


Karuakagomin's stand point is that one resorts to a pramana 
in asmuch as it points to a thing with reference to which 
some activity is possible. Perception also leads one to operate 
with respect to a thing by determining that it is the same efficient 
thing as was perceived earlier in the continuum. So also inference. 


(M) Karnakagomin (pp. 90-91) further refers to the 
arguments advanced by Adhyayana, Aviddhakarna and Uddyota- 
kara in connection with the refutation of the Buddhist theory 
of momentariness and tbat destruction is independent of any 
cause. (See C.) This occurs in the exposition of the relation 
of invariable concomitance ( vy 80 ) based on svabhava (identity). 


(N) Similarly showing the relation of causality as the other 
basis for the vyapti, Karnakagomin says that two thing are 
known as cause-effect as one is perceived after the other and 
is also remembered as such, Aviddhakarya’s objection is that in 
the view that all things are in a flux, no memory is possible, and 
there will not be any one who could connect the two knowledges; 
and one cannot remember what another has experienced. 
(Aviddhakarnas tv aha ' avinabhavitvam ekarh drstva dvitiyadi 
darsane sati sidhyati; na ca ksanikavadino drastur avasthanam 
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asti; na cànyepnànubhüte' rthe anyasyavinabhavita-smaranam 
asty atiprasangad” iti ( p. 48), 


Karnakagomin refutes this on the ground of the two 
phenomena occurring in one and the same continuum (santati ) 
both in respect of the object as also the cognition. 


3 z * 


Having had some idea of Aviddhakarna's views and argu- 
ments from the ‘quotations’ in Kamalasila's Panjikà, we may now 
see if we can say or guess something regarding Aviddhakarna. 
Looking to the attractive names of the other acaryas ( e. g. 
Uddyotakara, Bhasarvajha Bhavivikta and the like), one c.n 
confidently say that ‘Aviddhakarga’ is a nickname signifying 
tone whose ears are not pierced (or split )’. This again reminds 
us of others whose ears were split, for otherwise this negation 
would have no force. And those who are well-known for having 
their ears split are the Kanphata yogins. Let us see if Aviddha- 
karna could have been in any way connected with these. 


The Naiyüyikas are known to be S'aiva by faith, and 
Jàlandharapà, Matsyendranatha, Gorakhanastha and the like 
are also known to be S'aivas. The distinctive marks of the 
sect of KAnphatas are the split ears and the huge earrings. 10 
the final stage of their ceremony of initiation a specially chosen 
guru, or teacher, splits the central hollows of both the ears 
with a two-edged knife. Aughadas (novices ) are said to be 
followers of Gorakhanatha who have not undergone the final 
ceremony of having their ears split. A legend is current which 
serves to justify them in not completing the initiation. Once two 
siddhas ( perfect yogins) tried to split the ears of a cindidate, 
but they found that their slits closed as fastas they were made. 
Since then the Aughadas have dispensed with the custom.P 
Wnile many Aughadis intend completing their initiation, there 
are some Gorakhanathis who always remain Aughadas. 
Some of these Aughadas are wealthy and in good repute. They 
have their own monasteries. Some claim to have magical powers 
and some even approximate the Aghori. Others say that they are 
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followers of Kanipa, pupil of J&landharap&. Jalandharapà and 
Kanipa are sometimes identified with the Aughadas, while 
Matsyendran&tha and Gorakhanátha are known as Kanphatas. The 
sphere of activity of the former was Bengal and Bihar, that of 
the latter was the United Provinces and the Panjab.” Accord- 
ing to certain traditions that have been preserved, Jalandhara- 
pa and Matsyendranatha are regarded as direct disciples of 
Adinatha (regarded as 5199 himself) or Jélandharapa is 
regarded as even earlier than Matsyendranatha. He was the 
founder of the Pa panths as over against the Natha Panths.® 
These belonging to the PA panthsor the Natha panths were asso- | 
ciated in one way or the other with the ( Tàntrika ) Buddhists, 
especially in respect of tantric views and practices. 


The date of Jalandharap&, Matsyendranatha, Gorakhanatha 
and others cannot be fixed with certainty. After examining all 
the data available, Briggs in his “Gorakhanatha and the Kàn- 
phata Yogis’ (pp. 249 ff) comes to the conclusion that the 
evidenze regarding Gorakhanatha's date miy be grouped round 
four periods: | 


(i) Age of Kabir and Nanak, (ii) 11th-12th centuries, 
(ii) 7th-8th cent., (iv) still earlier times. Briggs holds that 
Gorakhanatha lived probably early in the eleventh century and 
that be came originally from Eastern Bengal.!® Neverthel: ss, he 
acknowledges that the conjecture about 7th-8th centuries is 

also properly supported for there is the Buddhist-Saivite 

tradition in Nepal going back. to Narendradeva; Bappa of 
i Udaipur, Kasalu and Hodi of the north west; and scraps of 
१ i ces about S'añkara in the east and in Nepal. It is well 
b a in mind that the. Saiva movement was advancing, 
uly in the days of Sunkara (788-820). The struggle 
e Buddhism and Shivism was at its height in South 
the seventh century. S'aivism was introduced into 
and in 627 A.D. there were seven S'aivite shrines in 


3 H 66847: yas gen earlier than Gorakhanātha. 
Co | 
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This date (7th-8th cent.) assigned to Gorakhanatha agrees 
well with the date of Aviddhakarga who lived before S'antara-: 
ksita (8th-9th cent.) and even Uddyotakara (7th cent.). It is. 
likely that he was one of those S'aivites amongst whom the 
custom of splitting the ears was not observed, and who were 
probably the followers or even the direct disciples of Jalan: 
dharapa. It is a known fact that there was rivalry in the early 
stages between these two sects, headed by Jalandharapa and 
Matsyendcanatha { -the custom of getting the ears split seems 
to have originated with the latter). It is likely that the direct 
pupils of Jalandharapa did not observe this practice, and Avid- 
dhakarni was one of them. He was either ridiculed as one who 
did not have split ears by his opponents, and the nick-name 
became popular and stuck, or he himself took pride in calling 
himself ‘one whose ears were not split’, that is to say,on being 
self-disciplined, rather than derive his merits and strength from 
the guru. The fact that he is known to S'àntaraksita and 
Kamalasila and Karnaikagomin and not to the ac&aryas of the . 
Nyàya school proper also supports this, for as said above these 
Aughadis and yogis were directly connected with (Tantrika) 
Buddhists, while the Naiyayikas proper (though belonging to 
S'aiva faith) had only an academic interest in Buddhism and 
perhaps did not participate in t&ntrika practices, and live 
in monasteries of any type. Aviddhakarpa was one who while 
belorging to some panth —probably of the following of Jalandhara- 
rapa—was also an intellectu. who commanded respect and 
hence is quoted a number of times. by S'àntarakgita and 
Kamalasia and Katnikagomin who perhaps were associated 
with the same places as Aviddhakaraa sojourned through and 
Sò were familiar with his writings and views. Kamalasila h s 
referred to Tattvatikà as a work of Aviddhakarka. This 
Tattvatika ssems to have been a commentary on some Nyà&ya , 
Work earlier than Uddyotakara’s, or even on the Nyaya-bhasy 
in which he had profusely illustrated by means of syl'ogisms 
the hetus and hetvibhasis, as also defended the Nyaya posi- 
tion especially against the Buddhists. Moreover, we have seen 
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that Aviddhakarna is never found ineluded in ‘ Uddyotakara. 
and others’, but his view is always found separately given. 
This means that his way ot reasoning did not belong to the 
same school as that of Uddyotakara and others, and perhaps 
his way of life also was different enough to deserve special 


mention. 


If our speculation has any truth in it, this will furnish 
one sure evidence as regards the date of the Katiphatas. 
Aviddhakarga can be regarded as a junior contemporary 
and the direct disciple of J&landharapa, and to have lived in 
the later part of the sixth century or in the early part of tbe 
seventh century.” 


Notes 

(1) When Kamialasila quotes the arguments of Uddyotakara (e.g. im Pañ- 
jika, 50), many a time we find that the idea is there in the Nyaya-Varttika 
of Uddyotakara (e.g. Nyaya-Varthika, 4. 1. 21), but the exact words are 
not there; that is to say, Kamala$ila generally reproduces. the sense of 
Uddyotakara’s argument, though at times we find that there is am exact 
reproduction (comipare Panjíka, 180 with Nyaya-varttika, 1. 1. 10). This 
might be true of Aviddhakarna’s arguments also as given in the Pafijika- 


| have freely used Gangatiatha Jha’s Translation of the Tattvasan- 
graha and its Panjika with changes where found necessary. 

(2) See Vaisesika sutra 4. 1. 6-8 — Mahaty anekadravyavattvad rūpāc 
copalabdhih; adravyavattvat paramanav anupalabdhih; raipasaritskara- 
bhavad vayor anupalabdhih. 

(3) This seenis to be ari exact quotation as cart be seen from ‘iti pratijanimahe’ 


which Kamalasila would not have inserted had he been attempting to 
just state Aviddhakarna’s argument. 


(4) See Nyaya-Vartitka, 4, 1. 21. The exact words are not found. Kamalasila 
has reproduced the sense of Uddyotakara's argument, viz. “pradhana- 
paramagukarmani prak pravftter buddhimat-karanadhisthitani pravartante, 
acetanatvad, vasyadivat^, n. 457, 


3 Paper read at the All-India Oriental Conference, Jadavpur, 1969. 
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(5) See Nyaya-Varttika, 4. 1. 21, where the words are very nearly the 
same : *'*buddhimat-karapadhisthitam mahabhutadi vyaktam sukha- 
duhkhadi-nimittam bhavati rüpadimattvat turyadivat, (p. 452), 

(6 (i) Ksityadi kartrpürvakam karyatvat, p. 479. 

(ii) Parmagvádayo hi cetana"yojitah pravartante, acetanatvad vasyadivat, 
p. 503. : 

(iii) dhrteh khalvapi-ksitytadi-brahmapdaparyantam hi jagat sàksat param- 
paraya và vidhàrakaprayatnadhisthitam gurutve saty apatanad harma- 
katvad, viyati — vihangamasariravat tatsamyuktadravyavac ca, 
p. 506; sarnharanat khalv api: brahmandadi dvyanukaparyantam jagat 
prayatnavad-vinàsSyam vinasyatvat patyamanapatavat, p. 507. 

(ir) Pada=vrddhavyavahara. Yad etat patàdinirmananaipunyam kuvinda- 
dinàm, vagvyavaharas’ ca vyaktavacam, lipitatkramavyavahára$ ca 
balànam,sa sarvah svantantrapurusavisranto vyavaharatvan, nipuna- 
tara - silpinirmitaparvaghataghatananaipunyavat, caitra — maitradi- 
padavat, patraksaravat, paniniyavarnanirdegakramavac ca, p. 508. 

(v) pratyaya—sama$vasavisaya - pramanyam. agamasampradayo’yam 
karanagunaparvakah pramanatvat, pratyaksadivat, p. 509. 

(vi) $ruteh — sarvajriapranita vedah, vedatvat, yat punar na sarvajna- 
pranitam nasau vedo yathetaravakyam, p. 509. 

(vii) Vedavakyani pauruseyayi vakyatvad, asmadadivakyavat, p. 511. 

(viii) Sā (anekasamkhya) apeksabuddhijanya, anekasamkhyatvat; ma 
cismadadinàm apeksabuddhih paramaqusu sambhavati; tad yasya’ 
sau sarvajfiah, pp. 517-518. Nyayakusumafijali, Chokhamba Sanskrit 
Series, 1957. 

(7) See - Tatra sadadayah sad avisesah-sad anityam dravyavat karyam 
karanarh simanya-vigesavad iti dravyagunakarmanam avisesah, Panjika, 55. 

(8) This is almost an exact reproduction of the words of the Nyaya- 
Varttika, 1. 1. 10 (p. 68) and 3. 1. 1. 

(9) Thisargument is found in different words in the Nyaya-varttika, 3. 1.1 
(pp. 338 ff, p. 343). 

(10) See Nyaya-varttika, 3. 1. 1. (p. 344), where the Buddhist argument of 
the living body being soulless is refuted. 

(ll) See Nyàya-varttika, 3. 2. 14. (p. 414) from which large portions have 
been quoted verbatim here in the Parijika. 

(D) See Nyaya-varttika, 1. 1. 39. 

13 € G G 

(13) See orakhanatha and the Kanphata Yogis’, p. 10, George Weston 

Briggs (Oxford 1938). 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


| id 
43 RAKJA 


(14) See ‘Gorakhanatha aud the Kanphata Yogis’, p. 67, G- W. Briggs. 


(15) Ibid., pp. 67 ff. 
(16) Ibid., p. 250. 
(17) Ibid., p. 250; ‘also pp. 239 F. 


Additional Note 


Dr. A. N. Upadhye ín his article on ‘Some undercurrents of the 
Natha-Sampradaya or The Carpata Sataka’ (Journal of the Oriental Institute, 
Baroda, Vol. XVII; No. 3, March 1969, pp. 198 ff) has rightly pointed 
out that the mystico-moralists form a fraternity by themselves irrespective 
of their different metaphysical allegiance. Carpata (-Natha) is one of the 
well-recognised saints of the Natha-sampradaya and his name is enumerated 
immediately after Gorakhanatha. According to some, he was a rasasiddha 
of some Buddhist School and later on came under the influence of 
Gorakbanatha : to the last he criticised laying stress on the externals only 
His Carpata-sataka is extant and has been printed more than once, and shows 
that the author was quite familiar with. the Jaina tenets and ascetic 
congregation. Dr. A. N. Upadhye has shown that the Carpata- anjarike— 
stotra ascribed to Sankaracarya (788-820 A.D.) is an imitation of the 
E Carpaga-sataka and borrows a great deal from the latter. Dr. A. N. Upadhye 

following Briggs assigns Gorakhanatha to the 10th or. 1101 Cent. A. D 
- any way not later than 1200 A.D., and holds that * Carpata (-n«tha) 18 
definitely earlier than the 14th century A.D. because he is referred to in the 


16 as the author of the Brahma-sütra-bhasya, etc. but might be some 
name-sake. But we have seen that Gorakhanatha and his contemporary 


aditionally held, there could" be-no difficulty in holding that he | 
d by the Carpata-sataka of Carpata-natha (8th cent.), a disciple 
ior contemporary or immediate follower óf Gorakhanatha. This would 
en our conjecture regarding the date of Gorakbanatha and 
trength of the evidence derived from Aviddhakarga and the 
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EDWIN MUIR ON THE MYSTERY OF GOOD AND EVIL 


R. G. CHABRIA 
Ph.D. ( Edinburgh ) 


Visiting Professor, School of Languages 
Gujarat University, Ahmedabad 


Edwin Muir (1887-1959) was long known asa first-rank 
critic and a translator of genius. His work of literary criticism 
"The Structure of the Novel’ was given to the public in 1929 
and is a classic of its kind. In the thirties he and Mrs. Mair 
jointly translated Kafka thus indirectly helping to transform the 
English literary scene by introducing to England one of the 
most influential writers of the century. Muir’s recognition as a 
poet came late partly because he did not begin to write poetry 
seriously before he wasthirty-five. He was made a C.B.E. after 
the appearance of his ‘Collected Poems" in 1952. He was appoint- 
ed the Charles Eliot Norton Professor at Harvard for the 
year 1955-56. Other honours came— in 1957 the Russell Loines 
award for Poetry from the American Academy of Arts and 
Letters and in 1958 an Honorary Doctorate of Letters from Cam- 
bridge. Since then his reputation has steadily grown and an 
increasing number of serious readers are being drawn to his 
poetry by the rich insights and the hard-won wisdom they 
discover there. I came to know him when he was the warden 
of the Newbattle Abbey College and my memory remains 
fragrant with the sweetness of his personality- 


Muir is pre-eminently the poet of inner life, *the Eternal 
Man' in us, accessible to us in our dreams and visions, the 
source of our positive yearning for harmony and immortality. 
The intimations of this inner life made up, according of Muir, 
his Fable while his outer life with its day to day happenings 
was the story. “The STORY and the FABLE wasthe significant 
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title he gave to the first. version of his Autobiography. With 


reference to its significance Muir wrote : 


“ Jj themselves our conscious lives may not be particularly 
interesting. But what we are not and can never be, our fable, 
seems to me inconceivably interesting. I should like to write 
that fable, but I cannot even live it; and all I could do if I 
related the outward course of my life would be to show how ] 
deviated from it; trough even that is impossib'e; since I do 
not know the fable or anybody who knows it. One or two 
stages iti it I can recognise; the age of innocence and the Fal) 
and all the dramatic cohsequefices which issue from the Fall. 
But these lie behind experience, not on its surface; they are 
not historical events, they are stages in the fable." 


'The fable, being an ideal or archetypal pattern of human 
life, cannot completely pass into the story, which is the sum 
of our conscious happenings from day to day. It is oniy in terms 
of its divergence that our story can be meaningfully related 
to our fable. This co-relation between the two, however, is 
essential; for, as Muir explains, it is only when we see the 
life of everyone as the endless repetition of a single pattern that 
we become humin. "Nothing yet was ever done/Till it was 
done again/And no man was ever one/Except through dead men.” 
Muir was a religious man, though not a dogmatic Christian, 
and his conception of the story and the 'able wis spiritual 
rather than psychological. All the same it closely corresponds 
with Jung's collective unconscious, “ where sleep the primordial 
images common to humanity". Many readers may wonder at 
the prevalence of legendary and heraldic beasts in Muir's 
poetry. They belong to the fabulous world of his inner life. It 
was Muir’s belief that the fable part of his life came from the 
cosmic unconscious. Whatever the source, the interpl2y of 
the fable and the story enabled Muir to relate the dualities of 
human life in meaningful pattern. Time and eternity, love and 
hate, good and evil, innocence and experience—all these pairs 
of opposites can be related to Muir's central theme: life seen 
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in its double aspect. It was given to him more than most to 
enact in his own life the mythical drama of man, to live his 
own fable. His life and poetry are integrally related. Whatever 
he wrote has a poignancy and personal urgency, because it is 
backed by his experience and proved on the pulse. He was 
haunted by the existence of evil but no less by the mystery 
of life and sought to show "that we receive more than we can 
ever give; we receive it from the past, but also — and this is 
a point of faith — from the source of mystery itself, by means 
which religious people call Grace’ His own childhood in 
Orkney where he spent the first fourteen years of his life gave 
him his notion of the good life: 


“A child could not grow up in a better place than a farm; 
for at the heart of the human civilisationis the byre, the barn 
and the midden. When my father led out the bull to serve a 
cow brought by one of our neighbours it was a ritual act of 
the tradition in which we have lived for thousands of years, 
possessing the obviousness of a long dream from which there 
is no waking. When a neighbour came to stick the pigit wasa 
ceremony as objective as the rising and setting of the sun; and 
though the thought never entered his mind that without that act 
civilisation with its fabric of customsand ideas and faiths, could 
not exist—:he church, the school, the council chamber, the drawing- 
room, the library, the city —he did it asa thing that had always 
been done, and done in a certain way. There was a necessity 
in the copulation and the killing which look away the sin, or 
at least, by the ritual act, transformed it into a sad, sinctioned 
duty.’ 5 

The unitary world of his childhood soon dissolved. His 
father's farm broke up and family migrated to Glasgow. It was 
& change, not of place merely, but the telescoping of two ages 
set wide apart in historic time. Muir has described this change 
with his Scottish blend of humour and fantasy : 


“I was born before the Industrial Revolution, and am now 
about two hundred vears old. But I have skipped a hundred 
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and fifty years of them. I was really M in PA eu till I 
was fourteen no time-accidents happened to DN e ES! 
I set out from Orkney for Glasgow. When I arrived I found 
that it was not 1751 but 1901, and that a inoue A fifty 
years had been burned up in DA two days od ut I 
myself was still in 1751, and remained there for a ra M 
my life since 1 have been trying do Ee, is inus le 
leeway. No wonder 1 am obsessed with Time. Lost in the 
labyrinth of Glasgow he could only look pack upon his M 
life as “ My childhood all a myth Enacted in a distant isle. 
The Glasgow years in their immediate impact proved disastrous 
for the family and filled Muir, the youngest, with desolation. 
He lost his parents; one brother died of tuberculosis, १00 
succambed, after a prolonged agony, to a tumour on the brain. 
The remaining four members of the family went their own 
ways. The distresses of these years were intensified by due 
anguish of inner self-division in Muir. He was still preoccupied 
with the Calvinist doctrine of Original Sin which may have 
laken roots in his unconscious at an early, very impressionable 
age. But his heart protested against the sufferings to which 
the innocet lives were condemned by inherited guilt. The 
painful illness of his brother and four arbitrary deaths in the 
family posed this problem before him in its most acute form. 
11 his vulnerable adolescence, harrowed by misery and squalor, 
he put up indifference as a defence. He spoke of his Jife in 
Glasgow as mostly " sleep-walking '. He took up indifferently one 
job after another ending up with a nightmarish experience in 
a bone-factory. He might have slid down the social scale 
irretrievably but for his intellectual passion and something of 
the viking spirit of his Norse inheritance. He read widely and 
passionately, made friends, joined literary and discussion groups, 
and was a socialist before socialism became a fashion. Nietz 
sche's ideas of Will to Power and Superman saved him from 
despair of which the following lines from “ Dejection” are 
ominous : "I do not want to be/Here, there or anywhere; / 
My melancholy | Folds me beyond the reach of care, .. ++ 
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jt was only later that Muir came to realise that his socialism 
and  Nietzschean Supermanship were escapes from his 
inward unhappiness. “ Thus Spake Zarathustra” strengthened 
him but also imprisoned him because the Will to Power was 
motivated by pride, not by love. Like his own Enchanted 
Knight, Muir’s true self Jay stricken under the Nietzschean 
rejection of sympathy and his own Puritan. conscience. A 
Prague poem “ Interceptor throws light on this period: Asleep, 
awake, at work or play,/ Whatever I do, wherever I go,/ The 
Interceptor bars my way,/And to my ‘Yes’ says 'No'." 
It was this nay-sayer Muir whom Willa Anderson met 
and married. Muir has described his marriage as the most for- 
tunate event in his life. “His true self lit up his eyes when 
I first met him," recalls Mrs Muir in her Memoir. This. true 
self was now the mainspring of his life. Two other circumstaces 
contributed to this self-discovery : a course of psycho-analysis 
and his friendship with Holms. Psycho-analysis opened up the 
narrow passige to the collective unconscious, a boundless 
expanse free from inner contradictions", access to which had 
been blocked by the repressed material of his earlier painful 
years. Holms wis a genius, not a personality. By his unin- 
hibited reactions to poetic stimuli he encouraged Muir to study 
poets like Wordsworth, Vaughan and Traherne and revived Muir's 
faith in his childhood visions, Muir is very clear on the nature of 
this spiritual liberation : “I realised I must live over again the 
years I had lived wrongly. Till now I realised that I had been 
stubbornly staring away from my.elf —as incapable as Time of 
turning my head and seeing what was behind me. I had been 
existing merely as something which consisted of the words 
with which one tries to explain it; so that when at last I looked 
back at that life which, whatever I might think of it, was the 
life I knew best it seemed to me that I was not seeing my own 
life merely, but all human life, and 1 became conscious of it as 
a strange and unique process. In turning my head and looking 
against the direccion in which Time was hurrying me I won 
a liberation anda new kind of experience; for now that I no 
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n step with Time I could see life timelessly 


longer marched í । १800 pes 
à terms of the imagination. 


and with that in 


Surprisingly it was during the anxiety-ridden war years 
that Muir wrote some touchingly serene s on the subject 
of self-discovery. One of these " The Basen suggests that 
the seeker who has sought so long will “Catch sight some 
ordinary month or week /of that strange quarry you scarcely 
thought you sought | Yourself, the gatherer gathered, the finder 
found |The buyer, who would buy all, in bounty bought-/ And 
perch in pride on the princely hand, at pom, ane ther 
long hunt over, rest and roam." The word ‘home’ isa 
reminder of Muir's happy married life keeping a vacant gate 
५ Where order and right and hope and peace can enter.’® 
Muir has written some beautiful love poems addressed to his wife 
either directly or indirectly through Greek myths. Their singular 
beauty is all the more remarkable when we remember that they 
were written at over fifty and after more than twenty years 
of marriage. In these he celebrates the unearthly felicity of 
Jove’s fulfilment which haunts our dreams and the inadequacies 
of the human response,’® the sense of belonging which yet keeps 
inviolate the individual identity," A little paradise/ Held in 
the world’s vice."!? 


Muir's later development is largely the story of his poetic 
pilgrimage back to Innocence ( “ The Journey Back ” ) to recover 
that unity of being which is possessed in chilhood but which 
is lost by man's fall into the contradictions of his later years 
Muir's own crisis seems to recapitulate this fall. He had 
known in Glasgow the horror and boredom of life without its 
glory. His prolonged stay in Europe brought home to him the 
crisis in Western civilisation which culminated in the disastrous 
world war. In the twenties he lived in Germany, Austria and 
Czechoslovakia, already overcast by the shadows of coming 
events. After the war he was back in Prague when the 
Communists seized power (1948), He saw how through the 
indifference and betrayal of their fellow-men a whole people WaS 
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dced to a nameless ahd homeless existence." In the thirties 
Scottish Journey took him through a coüntry impoverished 
by religious fanaticism and economic exploitation.“ Both by 
his personal distresses and common disasters Muir was deeply 
committed to the human situation. The need for the revival 
of his childhood memories was, therefore, no nostalgic yearning 


red 
his 


nor an emotional regression. In his poem “ The Return" he 
describes himself as time’s true servant. The past he knew, is 
beyond recall and it leaves nothing behind but infinite longing. 
Nietzsche’s doctrine of eternal recurrence offered a refutation of 
time but he rejects it as nugatory of all human values: “ And 
the heart and the mind know/ What has been can never return, / 
What is not will surely be/In the changed unchanging reign, | 
Else the Actor on thé Tree/Would loll at ease, miming 
pain,/And counterfeit mortality, 


We cannot deny reality to our experience iù time nof 
disown responsibility of adult life. The journey back to Innocence, 
the archetypal form of wholeness, can only be retraced along 
the razor’s edge of experience. Only imagination could unite 
all experience, past and present, serious and trivial. The 
redemption of time through spiritual recovery is brought about 
not by conscious contriving but by an act of grace. The later 
poetry of Muir is pervaded by the theme of reconciliation. of 
time and eternity, fall and innocence, necessity and freedom, 
spirit and flesh. Time is no longer, as in earlier verse, an evil 
and unpity-ing force. In love, born ina time and place, soul and 
body act together “To make us each for each/And in 
our spirit whole.” !6 


In the mystery of Incarnation, the supernatural enters time, 
leaven and earth are joined, and time and eternity are recon- 
cild  ]n this life-affirming and earth-accepting vision every- 
thing is seen in sacra} re.ationship, binding the whole of creation 
under the mysterious covenant or the Biblical Brith. 


“ The covenant of god and animal, | The frieze of fabulous 
creatures winged and crowned, /And in the midst the woman 
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i Fall- | K 
and man-Lost long ago in the fields beyond the 6 | m 
faith in sleep-walled night and there are found/On our long 


१118 
journey back where we began. 


Muir held in horror al] absolutes and the ipa of 
reality according to which the impatient idealists anc the 
eternal rebels would bave the world remoulded nearer m their 
heart's desire. “ Song for a Hypothetical Age" is a kind of 
rifacimento of the chapter * Rebellion" in The Brothers Karamazov 
of Dostoevsky. Ivan the romantic nihilist cannot accept or 
forgive a world which involves innocent and unavenged suffer- 
ing. Against an impersonal order founded on abstract justice 
and autotelic art Muir stakes the claims of life and humanity. 


“Idle justice sits alone / In a world to order grown / Justice 
never shed a tear, | And if justice we would bear | We must get 
another face, | Find a smoother tale to tell / Where everytbings 
is in its place / And happiness inevitable.'? 


In opposition to the historical view of Oswald Spengler he 
accepts the religious view according to which moral struggle 
is a necessary process of spiritual rebirth without which the 
natural man cannot become human in the complete sense. 


As an example of Muir's power to illuminate 9 spiritual 
paradox inherent in man’s ordinary existence take his poem 
“The Good Man in Hell". He uses the terms ‘heaven’ and 
‘hell’ to describe only the extreme froms of our life on earth. The 
tone of the poem is quietly reflective, tentative and hypotheti- 
cal. “If a good man were housed in Hell,” would he surrender 
to obvious hate or would he at last grown patient kindle a hope 
in hopeless Hell? It concludes on the power of good. 


५ One doubt of evil would bring down such a grace, | Open 
such a gate, Eden would enter in,/ Hell be a place like any 
other place, | And love and hate and life and death begin.” 
The resolution of the poem is still tentatively framed but this 
only serves to reinforce the actuality of the human situation. 
Kafka a twin soul has the following reflection : 
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८५ The crows maintain that a single crow could destroy the 
heavens, There is no doubt of that, but it proves nothing against the 
heavens, for heaven, simply means: the impossibility of crows." 


Muir's poem is a’ restatement of the truth that the good 
man in hell simply means the impossibility of hell and the 
possibility of the human world in which good is always myste- 
riously active and operative to annul evil. There was a mystic 
strain in Muir which was powerfully reinforced by his readings 
of Boehme, Dante, Dostoevsky and Kafka. He quotes with 
approval Boehme's statement on the problem of evil : * Reason 
says that because man was found dis-obedient God cast his 
fierce anger upon him. Thou must not think such thought. 
For God is love and goodness and there is not an angry thought 
in Him. It was man who should never have punished himself." 
Compare the exhortation of Father Zossima in The Brothers 
Karamazov : “ What is hell? I maintain that it is the suffering 
of being unable to love"?! Or take this reflection cf Kafka: 
"We are sinful not only because we have eaten of the Tree 
of Knowledge but also because we have not yet eaten of the 
Tree of Life." What Muir thought of evil may be gathered from 
his talk on “ The Devil in Literature" which he gave to his 
class during my stay at the Newbattle (1952). Tracing the 
primitive conception of evil to its root in fear he uncovered 
the different disguises assumed by this embodiment of evil in 
literature and he regarded Dante’s Devil as the profoundest of 
the lot: for Dante’s Devil embodies the spirit of betrayal. The 
greatest sin is sin against oneself, what turns us away from our 
essential nature. 


Muirs final statement of his faith in his last book of verse 
“One Foot in Eden" (1956) makesa closer approach to Chris- 
tian philosophy than before. He held that human nature remains 
good in its very essence, that such a basic goodness joined to 
२ swarming multitude of particular evils is the very mystery 
and the very motive power of struggle and progression in man- 
kind. The key idea is the transfiguration of reality by love, human 
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and divine. The emphasis falls on the acceptance of the totality 
of human experience. Whatever their theological implications, 
the Fall and Eden are the archetypes of human experience. In 
the title poem one foot is firmly on earth. 'The poem celebrates 
the qualities which make life human. Its heraldic imagery of 
armorial weed, archetypal leaf and famished field suggests the 
eternal pattern of human life. " The corn and tares compactly 
grown” recall Milton's Areopagitica but Muir's poem conveys its 
meaning through the intensity of its texture and has a depth and 
dignity which Milton's too easy an approach to the subject 
did not attain. In Muir we seen to be listening to our own 
heart-whispers. His verse taps the submerged treasuries of man- 
kind’s common dréam. The language itself is natural because 
great themes, he held, have to be stated clearly. But natural- 
ness, he also reminds us, does not come easily to the awkward 


b human race and is an achievement of art.?4 
One Foot in Eden? 


One foot in Eden still, I stand/And look across, the other 
land./The world's great day is growing late,/Yet strange these 
fields that we have planted/So long with crops of love and hate./ 
Time’s handiworks by time are haunted,/And nothing now can 
separate/The corns and tares compactly grown./The armorial 
weed in stillness bound/About the stalk; these are our own./ 
Evil and good stand thick around/In the fields of charity and sin] 
Where we shall lead our harvest in./Yet still from Eden springs 
the root/As clean as on the starting day./Time takes tbe foliage 
and the fruit/And burns the archetypal leaf/To shapes of terror 
and of grief/Scattered along the winter way./But famished field 
and blackened tree/Bear flowers in Eden never known./Blossoms 
of grief and charity/Bloom in these darkened fields alone./ What 
had Eden ever to say/Of hope and faith and pity and love/ Until 


was buried all its day/And memory found its treasure trove १| 
Strange blessings never in paradise/Fall from these, beclouded skies- 


Muir claimed no uniqueness for his experience. He closes 
his Autobiography with the following thought : 
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“I think that if any of us examines his life, he will 
find that most good has come to him from a few loyalties 
and a few discoveries made many generations before he 
was born which must always be made anew.’ 


This conclusion is characteristic of a poet whose integrity 
of purpose, as Stephen Spender notes, converted his life into 
a spiritual pilgrimage. He lay no Eliot-like stress on religious 
dogma nor did he feel the need for any such occult and meta- 
physical system as that of Yeats. Oa the road to self-knowledge 
he derived guidance from many sources. "I have been taught" 
is the last poem of his Collected Verse (1960). lt affirms in 
terms of acceptance and gratitude the mystery alike of his 
life and art : 


“And now that time grows shorter, I percieve 
That Plato’s is the truest poetry, 
And that these shadows 


Are cast by the true.” 
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€ Summary ? 


Aesthetes of poetic art, when they enjoy poetry or literature, undergo an 
experience of supreme joy. Normally a piece, taken as a whole, as an 
indivisible organic unity, creates a particular response in the heart of a 
connoisseur. But when a second thought is given to the particular literary 
piece or poem, in moments of tranquility, the critic is in a position to discern 
different modes of appeal which may be held to be responsible for this or 
that type of classification of poetry - ( apoddharabuddhya vibhajyate = 
abhinava ). 


Sanskrit poeticists headed by Ananda have advanced a three- fold 
seheme of classification of poetry. With reference to the suggested sense 
being the principal or subordinate source of charm in poetry, poetry is 
called either as ‘dhvani kavya’ or suggestive poetry, or gunibhütavyangya 
ie. poetry with subordinated suggestion, etc. 


In this small article, we will try to discuss the nature and scope of 
what is termed as guni. or poetry with subordinated suggestion. We will 
try to consider how Ananda treats and elahorates the topic and then how 
later Alamkarikas build a grand edifice on what Ananda has done. 


We will go to observe, that in the Dhv. there is no clear line of 
demarcation between dhvani and guni. in the sense that some illustrations 
of the latter also fall under the former when viewed from a particular angle 
and vice versa, and that the sub-divisions of the latter are also less syste= 
matic. Probably Ananda was not seriously inclined to establish any water- 
0 लाता : Ne aU : 

: accepted for reading at the All India Oriental Conference, 
Calcutta (1969). 
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tight divisions and sub-divisions of poetry. Poetry for him, seems to be a 
living organism, incapable of being twisted in exactly this or that particular 
mould. Mammata offers a comparatively more systematic scheme. Hema- 
candra is precise and clear, and particularly so, when he shows less enthusiasm 


regarding the tendency of hair-splitting so common to the Indian poeticists 
in general. Jagannatha strikes a different note. 


As observed earlier, different modes of appeal in poetry give rise, among 
Sanskrit critics of poetry to the tendency to classify poetry into this or that 
type and then to give divisions and sub-divisions which become more or 
less pedantic and mechanical. Even Ananda is not completely free from this 
and later critics become greater pray to this tendency. Ananda was perhaps 
wiser in not naming the three types as * Uttama ? or excellent, * madhyama * 
or mediocre, and * adhama ? or low type of poetry, which Mammata does. 
All this is critically examined in the small article. 


—T. S. NANDI. 


Aesthetes of poetic art, when they enjoy poetry or literature, 
undergo an experience of supreme joy. A particular poem or 
piece of poetry makes an appeal to their heart and they are 
moved by it. Normally the piece, taken as a whole, as an 
indivisible organic unity, creates a particular response in the 
heart of the connoisseur. But when a second thought is given 
to a particular poem, in moments of tranqility, the critic is 
in a position to discern different modes of appeal. These different 
modes can be held to be responsible for this or tbat type of 
classification of poetry in the hands of Sanskrit Poeticists. 
Alamkürikas headed by Ananda, have classified poetry into 
dhvaniküvya or suggestive poetry with its suggested sense being 
the principal source of charm, gunibhütavyangya or poetry with 
subordinated suggestion i.e. one in which the suggested sense 
subserves and enhances the charm of the expressed sense, and 
citrakávya or one in which only the expressed sense becomes the 
source of charm, if any. Ananda, as we will go to observe, and 
also Abhinava, seem to hold that even the so called guni. of 
poetry with subordinated suggestion also can be taken as 
dhvaniküvya or suggestive poetry, when viewed from a particular 
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point of view. Thus, in a way, they seem to reject the idea of 
a watertight classification of poetry and probably from this 
point of view also, Ananda wisely avoids naming this or that 
type as ‘uttama’ or excellent, ‘madhyama’ or modiocre, and 
«avara! or low type of poetry. Poetry, if at all it creates any 
response in the heart of a connoisseur, does it only when 
taken as a single effort of the poet, one and indivisible, a 
complex unity. However, in moments of tranquility or rest, 
the faculty of subtle analysis starts operating and it divines 
out different modes of appeal in poetry. Probably this gives 
rise to the broad form of three-fold classification as above. 
Divisions and sub-divisions of this or that type of poetry can 
simply be dubbed as can instinct for hairsplitting so peculiar 
to the Indian mind in general. We may take illustrations of 
the three types of poetry before we come down to the particular 
variety called the guni. 


The dhvanikavya or suggestive poetry is one in which the 
suggested sense, particularly of the form of rasa or sentiment 
becomes the principle source of charm. Thus, e.g. in, 


S'ünyam Vasagtham vilokya sayana@duttha@ya kimcit S'anaih...... 
०0 ००० CLC: 


* Seeing the sleeping chamber secluded, 

The young wife gently rose a bit from her tridal bed, 
And went on feasting her eyes for long, 

On the face of her husband feigning sleep; 

She then kissed his face without hesitation 

And finding that his cheeks were thrilled at her kiss, 
She bent down her head abashed. 

Then it was that the laughing husband kissed her long 


in turn,” 
(Trans. K. Kri.) 


Sanskrit poeticists feel that the source of poetic appeal 
lies in its suggestion of the sentiment of love or siigdra. While 
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in yet another poem, viz.— 

Anur&gavati samdhya divasah tatpurassarah 1 

Aho daivagatin kidrk tathapi na samágamah II 

८ Twilight is full of love (also, red colour ), 

And the day is moving in her front, 

But oh, look at decree of Fate 

The twain do never meet!" 

(Trans. K. Kri. Dhv. p. II) 
the expressed sense ie. the bare description of sunset by itself 
js very touching to a responsive heart. 

However, the aesthete also feels an under-current of suggested 
sense in which there is a faint realisation of the fact of a loving 
lady, with her heart full of love, trying to pursue an unyielding 
hero. This undertone enhances the beauty of the expressed sense 
in form of a lovely description of sunset. Yet another variety of 
poetry is taken notice of by Sanskrit Poeticists. It is that type 
in which there is 10 under-current of a subordinated suggest- 
ed sense, causing any further charm. This is illustrated as in: 


Vinirgatam manadamamandirat 
Bhavatyupasrutya yadrcchayapi yam / 
Sasambhramendradruta patitargala 
Nimilitaksiva bhiyamaravatil ॥ 

Amarávati,—when its latch was swiftly swang down by Indra 
in confusion, on hearing that he, ( Hayagriva ) the subduer of 
the pride (of enemies) had energed, though by chance, from 
his palace,—appeared to close her eyes in panic. ( Translation- 
Sukthankar ) ( K. P.) 


Herein, the bare description of Amaravati provides charm. 


Thus we see that an effort in analysing poetic experience gives 
rise, into the hands of Sanskrit poeticists, a threefold classification 
of poetry. 


In this small article we will try to discuss the nature and 
scope of what is termed as guni. kàvya or poetry with subor- 
dinated suggested sense. We will try to consider how Ananda 
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treats and elaborates the topic and then how later &lamkariks 
build a grand edifice on what Ananda has done. It should be 
noted however, that we do not come across the same classifi- 
-cation as above, in the works of earlier poeticists such as 


Bhamaha, Dandin, Vamana, etc.! 


In the Dhvanydloka, Ananda, discusses the nature and 
scope of what he called Dhvanikavya or suggestive poetry 
having the suggested sense as the principal source of charm 
and the expressed sense being sub-servient to it, with all 
its varieties and sub-varieties, up to udyota 111. Karika 33. He 
concludes the discussion with the words:- “The variety of 
poetry designated as suggestion which 190 become a source 
of controversy for long, because its real nature had eluded 
even persons of the best intellect, has now been explained 
in this way. "4 Ananda, then comes to the second variety of 
poetry called ' gunibhütavyangya' or poetry with subordinated 
suggested sense. He says: (Dhv. III, 35): “We can see 
another variety of poetry viz. poetry of subordinated sugges- 
tion, where in the artistic excellence of the expressed is 
greater than that of the suggested, though the latter also 
happens to be present alongside of the former"? Ananda adds 
that when the suggested sense which is compared to the charm 
of a damsel is predominant in poetry, it is said to be ' dhvani - 
And when it is rendered subservient and in itself lends charm 
to the expressed sense, it is said to be poetry with subordinated 
suggested sense. 

‘nanda then tries to give some further varieties of this 
type oi poetry. We have seen elsewhere that fundamentally 
dhvanikàvya is sub-divided into one in which the power of 
Suggestion or vyaijanà is based on abhidha or the power of 
expression and the other in which vyanjans or the power of 
Suggestion operates through laksan& or indication. In the same 
Wày, Ananda says, that the first variety of guni. is obtained 
When a bare idea conveyed by such works as have lost their 
Conventional denotation might be the suggested element and 
t might become subservient to the expressed sense. Thus 
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zi this is the case of ४ atyantatiraskrtavàcyarupa vyangya which 


is of the form of ‘vastu’ or idea being sub-ordinated to the 
expressed sense.'-e.g. : 
| "Lavanyasindhuraparaiva hi keyamatra 
Yatrotpalani śasinā saha samplavante / 
Unmajjati dviradakumbhatati ca yatra 
Yatrapare kadalikandamrnaladandah ॥/४ 
By the word ‘sindhu’ or ocean is suggested fullness; by 
‘utpala’, the side-glances of the eyes; by sasi, the face; by 
dviradakumbhatati the two breasts; by kadalikanda the two 
thighs etc. are suggested. The primary meaning of these terms 
p is brushed aside (atyantatiraskrta ) and the secondary sense is 
resorted to, which helps the suggestion of the vyangya or the 
suggested sense, which ultimately becomes subservient and 
renders charm to the expressed sense. 

Second variety of this type of poetry arises when words 
with their expressed sense not concealed (atiraskrta ) give rise 
to a suggested sense which is subordinated to the whole expressed 
sense ot the sentence. 

The illastration is : 

Anuragavati samdhya divasah tatpurassarah / 
Aho daivagatih kidrk tathapi na samagamah //? 


Third variety occurs when the vyangya or the suggested 


sense is subordinated by its own expression through some other 
words? The illustration is :- 


Sanketakalamanasam vitam jnatva vidagdhaya / 
Hasannetrarptakutam lilapadmam nimilitam //9 
It may be noted that this variety depends more on the mode 
of conveying the suggested sense, rather than the type of 
suggested sense itself. : 
_ The fourth variety occurs when suggested sense in form 
| sentiment and the like is subordinated to another principal 
rasa or sentiment and the like. Actually this is the field of 
Em gras such as rasavat and the like.!° It may be noted that 
s particular variety; illustrated by the stalk illustration 
yam sa rasanotkarsi......etc., we find that the fields of 


| alamkaras and guni. kavya merge into each other. ~~ 


t 
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Ananda does not attempt to draw a clearcut line demarcating 
the spheres of both. We will observe later on that Mammata 
also fails to do the same, while it is only in Jagannatha that 
we find a clear line of demarcation laid between the fields of 
dhvani, guni. and alamkáras. 


Fifth variety occurs when a suggested figure is subordinated 
as in case of dipaka and the like. On finding out the charm 
of the above mentioned fifth variety, Ananda becomes so jubilant 
that he declares: “ The whole host oi hgures is seen in many 
instance to put on a new charm when it is brought into touch 
with the suggested element. " And adds, “ The earlier writers 
on poetics have themselves shown how a few of the figures of 
sense acquires a new charm when they get into touch with the 
suggested element consisting of either a figure or a bare idea. 
But a scrutiny of instances will reveal that this is true of all 
the figures.”!! Ananda says that as in the case of dipaka 
and samasokti, other alamkàras also seem to be containing 
the touch of another figure or another idea. For example, 
the touch of tbe figure atis'ayokti can be said to be there in 
case of practically all the other figures of speech. Bhamaha 
has also said as such. Other alamkàras also follow the suit, 
though they cannot be seen to be contained in all therest as 
is the case with atisayokti. Ananda points out that in some 
figures, the said scope is limited to suggestion of certain figures 
only. eg. preyas is invariably seen in vy&jastuti, and the like. 
In other figures, the said scope is further limited to suggestion 
of figures only, as against ideas, e.g. there is upamà in samdeha 
and the like. Yet other figures are found to be mutually involved, 
e.g. dipaka and upama. Ananda then declares that—“All figures, 
then, which contain a touch of suggestion at the same time owe 
their excessive charm due to that touch, deserve to be brought 
Within the compass of poetry of subordinated suggestion. "'!2 
He adds: “ Therefore, this second manifestation of suggestion 
E should be recognised by cultured critics as a beautiful 
avenue for master poets. Certainly, there is nota single variety 

. fo poetry holding out an appeal to, the heart of cultured critics 
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h does not attain artistic excellence by the slightest touch 
The learned should deem this as the greatest 


whic 
of suggested sense. 
secret of poetry." 

Sixth variety of guni. or poetry of subordinated suggestion 
arises when another sense is suggested with the helpof kàku or 


intonation, e.g. in svasthi bhavanti mayi jivati dhartrarastrah 


००० बरळ 
Ananda holds that instances which can reasonably be brought 


under this class of poetry should not be classed under Dhvani 
by cultured critics’. For instance, in ‘patyuh Sirascandrakal- 
gmanena’. -etc., the suggested sense seems to be subordinated by 
the expression viz. 'nirvacanam jaghana’. So, this should fall 
under guni. kavya and not dhvani kavya. 

Ananda then seems to wind up the discussion with the 
remark that, * This class of poetry, viz. that with subordinated 
suggestion, will also assume the form of Dhvani or that with 
principal suggestion if one views it from the standpoint of 
exclusive purport of sentiment, etc. Thus it seems that from 
Ananda’s point of view, one and the same illustration can serve 
for both dhvani and guni. types of poetry, when viewed from 
different angles. This position, however, seems to be a little 
bit confusing and we miss a clear line of demarcation between 
these two types of poetry. Or perhaps Ananda did not wish 
that such water-tight compartments be imagined in case of 
poetry which refuses to be enclosed in just this or that groove. 
Any way, we have to wait for Jagannatha for a completely 
clear, distinct and well-defined idea of the two. However, we 
will go to see that he too gives rise to some other problem. 


Thus we see, that in Ananda we come across only six 
clear sub-divisions, though he has suggested innumerable 
sub-varieties on accout of the infinite variety of the suggested 
sense. Out of the six, one consists of rasavadadi alamkara. First 
two varieties are based on the suggestion of an idea based on 
either abhidha or the primary function of a word or laksana, 


_ the power or indication, i.e. the secondary function of word. 
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One variety depends on the subordinated alamkára-suggestion. 
The rest depend, as noted earlier, more on the mode of convey- 
ing the subordinated suggested sense; one on the faulty way 
of conveying and the other on conveying through intonation 
{kaku). 


Abhinavagupta's attitude in this respect is quite characte- 
ristic of his general approach to poetry. For him, as noted at 
many places in his Locana, both vastudhvani and alamkàra- 
dhvani ultimately terminate into rasa-dhvani and virtually this 
alone is the soul of poetry. So, in all the vorieties of guni. 
according to Abhinava, what happens is that first of all some 
suggested sense is subordinated to some expressed sense which 
in its turn ultimately terminates into some other rasavyahjanà. 


Thus for him all guni. is ultimately nothing else but dhvani 
kāvya itself.'? 


In Mammata, however, we come across a more systematic 
classification and division. He defines guni or poetry with subor- 
dinated suggestion in the words :- when the suggested sense is not 
similar to that (i.e. not principal) ( we have) guui, (and it is) 
mediocre (Poetry)? He explains that by ‘atadrSi’ or not 
similar to that is meant that sort of suggested sense which is 
not more charming than the expressed sense. 


Mammata starts the Vth ullisa with an eight-fold division 
of guri. He mentions the following varieties; aghtidha, aparànga- 
bhüta, vacyasiddhyanga, asphuta, sandigdhapradhanya, tulya- 
pradhanya, kakvaksipta, and asundara. As noted above, he calls 
this type of poetry to be ‘madhyama’ or mediocre, ‘dhvani’ 

cing ‘uttama’ or excellent, and ‘citra’ being ‘adhama’ or 
low-class poetry. This sort of naming is not to be met with 
in Ananda, though he very much implies it. 


He introduces the first sub-varitety viz. 'aghüdha' with 
फल owls Ghat UNE like the breasts of a 
Woman, becomes 9 source of charm, while that which is not 
concealed, on account of its being clearly revealed, becomes as 
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it were like the expressed. Thus 'aghüdha' is alnmst like the 


expressed. The illustration 19 yasyüsuhrt krta tiraskrti..etc, 
wherein the word ‘Jivan’ has a suggested sense based on indi. 
cation or laksaņā with the arthantarasamkramitavacya. The 
word 'Jivan' or ‘living’ loses its original sense and acquires 
the sense of ‘hated existence’. Yet another illustration is supplied 
which is based on atyantatiraskrtavacya dhvani being 
subordinated. In this illustration the word ‘cumbi” means 
'touching' and not ' kissing’. In both these illustrations the 
suggestion which is subordinated is itself 'aghügha' or not 
concealed and therefore not a source of any charm. So, we may 
say that this variety depends not only on the formal classifica- 
tion of dhvani, but also on the mode of conveying that particular 
dhvani or suggestion. Third illustration viz. atrasit..etc., also 
gives 'aghüdha' variety in which resonant like suggestion based 
on the power of sense (arthaSaktimulanuraganarüpa) is subordi- 


nated to the expressed sense. 


In Aparàngabhüta variety, Mammata incorporates all the 

- alamkáras that fall in the rasavadadi class. This may be taken 

as an advance on Ananda who seems to take them as both 
“alamkara’ and ‘guni’. 


Mammata also extends the scope of this variety, when he 

herein incorporates the subordinated sense of the type of suggest- 
ed figure based on the power of the word i.e. Sabdašiktimūla 
karadhvani. The next illustration is for the samlaksyakrama 


in which the suggested figure upama based on the power 
d becomes subservient to the expressed element mentioned 
the words viz. mayüptam r&matvam. The latter is 
by the verse viz. agatya samprati.,etc., 1n which 
| ७ 
aviour of the hero which is suggested, rests on the - 
ressed h b 
| sense viz. the behaviour of the sun and the 1 plant, — 


we have in all ten illustrations of this variety, eight 


of e ९९ rned with subordinated rasádi dhvani O 
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the suggestion of sentiment and the like, and the last two are 
concerned with subordinated alamkàradhvani and vastudhvani, 


respectively. 


The difference between the second and the third varieties 
of the guni. or poetry with subordinated suggested sense, should 
be noted. The second variety, viz. ‘Vacyanga’ and the third 
variety, viz. ‘vacyasiddhyanga’ differ in the fact that while 
in the former the suggested sense becomes subordinated to an 
expressed sense which is complete in itself and does not stand 
in need (i.e. nirapeksa) of the support of the suggested sense, 
in the latter, on the other hand, the expressed remains incom- 
plete till it gets the support of the suggested sense. 


* Vacyasiddhyanga' is illustrated by two verses. In the verse, 
viz. bramim aratim, etc. the suggested sense in form of ‘ha'ahala’ 
or poison, i.e. the suggestion of a bare fact or an idea, ‘vastu’, 
is subservient to the expressed sense in form of a serpent. 


The fourth variety viz. ‘asphuta’ can be contrasted with 
the first one. While in the first variety viz. aghüdha, the fault 
lies in the suggested sence being not properly concealed, in this- 
variety the fault lies in the fact of its being too much conceal- 
ed. The illustration is : a drste  dars'anotkantà .... etc, in. 
which the subordinated suggested sense is too much concealed.!? 
This variety also can be said to depend not as much on 
the nature of the suggested sense, as on the faulty mode of- 


conveying the suggested sense, as in case of the first variety.’ 
This is so with reference to the following three also. 


In the samdigdhapr&üdhànya variety, there is, as the name 
È a doubt as to the preponderance of either the suggest- 
ed sense or the expressed sense; eg. in the verse, viz. harastu ` 
kimcit parivrttadhairyab, etc. the suggested sense in form of 
the desire to kiss and the expressed sense in form of the direct- 
ing of eyes, seem to be equally powerful.29 


Tulyapradhanya, the sixth variety occurs when the suggest- 
ed sense and the expressed sense carry equal weight. The 
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illustration is : ‘ brahmandtikramatyago bhavatameva bhüutaye.. 
etc. In this verse, the suggested sense, viz. that Jàmadajnya 
will destroy all the demons 10 the same way as he destroyedl 
the ksatriyas, is equally powerful). 

The seventh variety is one based om the subordinated 
suggested sense depending on intonation, i.e. kaku. The illustra- 
tion is, ‘ mathnamé kauravas'atam १, etc, Herein, the suggest- 
ed sense viz. that, ‘I will kill’, stands with the negation of the 


expressed 98138. 


The eighth variety, called ‘ asundara ” depends, as is implied 
by the name, on the indecent suggested content. Thus we come 
across a fresh principle of morality and the like. The illustra- 
tion is : vanirakumangu ....etc. The idea is that some para- 
mour who was given appointment has entered the bower, and 
through this suggested fact the expressed fact, viz. that of the 
house-wife feeling nervous, is rendered more charming.” 


Mammta further goes into the sub-divisions of guni He 
says that the sub-divisions of this type of poetry should be 
understood as those in case of the dhvanf-kavya or poetry with 
th: siggested sense as the principal one.?*. He adds that by 
the word ‘ yathayogam ’ or ‘accordingly ' is meant that according 
to the statement of Ananda, viz. ‘that when alamkaras are suggest- 
ed by vastu or idea, these form portions of ‘dhvani’, for 
poetry rests on that, when an alamkara is suggested by vastu or 
idea, the suggested alamka&ra is always to be taken as principal. 
It is never 3 o»rirated to the expressed sense. Thus, instead 
of the fifty«ouc principal sub-divisions of dhvani or suggestive 
poetry, we have only 42 principal sub-divisions of guni. or poe- 
try with subordinated suggestion. The alamkara, suggested by 
the three-fold vastu or idea, viz. svatahsambhavi, kavipraudho- 
ktisiddha and kavinibaddha vaktrpraudhoktisiddha, which again 
is three fold each, viz. padagata, vakyagata and prabandha- 
gata,-is never subordinated to the expressed sense and thus 
does not give rise to the 800, variety of poetry. Mamm!a 
further adds that by samsrsti and samkara with the other 
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subdivisions of dhvani and alamkara, the total mounts to a very 
great extent.?5 


Thus, it seems that Mammata has tried to treat the problem 
in a more systematic way as compared to Anand. 


Hemeandra, in a style so characteristic to him, reduces 
the divisions and sub-divisions and accepts fundamentally only 
three varieties of guni. which he styles as ‘ madhyama ’ following 
Mammata. He says : “ When (the suggested sense) is not 
( principal ), when the predominance is doubtful or equal, * madhya- 
ma’ is three fold.*6, ‘asatpradhanya’ ie. absence of predomi- 
nance of the suggested sense at times arises out of is being not 
more charming than the expressed sense e.g. vanira kudam 
etc, or at times, it is due to the suggested sense being the 
part of the expressed ( parangatvena), as in case of ‘ayam sa 
rasanotkarsi....etc.™ At times the suggested sense becomes 
subservient to the expressed through asphutatva or atisphutatva. 
Hemcandra includes kakvaksipta variety under * tulyapradhanya.’ 
It may be noted that Hemacandra’s treatment is even more 
precise and systematic as compared to his masters. 


Vis’ vanatha closesly follows Mammt and Anandavardhana in 
defining the guni. and giving the principal eight sub-divisions He 
also quotes Anand and says that when the suggested vastu ( idea ), 
alamkara (fizure) or rasa ( sentiment) is subordinated to some 
other principal rasa, this should be recoguised as a dhvani 
kàvya or suggestive poetry and not guni. or poetry with subo- 
rdinated suggestion. This, in a way, may be taken as an 
advance over Ananda in the sense that while Anand is inclined 
to give two names to one and the same piece of poetry when 
viewed from different points of view, Vis'vanàtha makes up 
his mind and calls such poetry to be *dhvani ' only and not 
Suni. He further quotes the opinion of Candidasa who seems 
to hold that when one enjoys poetry, the experience is total 
in itself and is grasped by akhanda buddhi i.e. undivided mind, 
le. by the whole of the psyche. Only at a later stage, wher 
9ne thinks oí the context and the like, one realises the difference 
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in type such as dhvani, or guni, etc., and eventhough this 
difference downs upon one's mind at a later stage, one's for- 
mer experience is not retarded, for it rests solely on taste.29 
This may be compared to, what in modern literary criticism 


is said to be ' holistic view’ of poetry. 


Jagannatha offers a four-fold scheme of division of poetry 
in which he mentions uttamottama, uttama, madhyama and 
adhama. What we recognise as guni Or poetry with subordi- 
nated suggestion is taken by him as ‘uttama’, which he defines 
as; that in which the suggested sense necessarily being subs- 
ervient, yet becomes the source of charm’ % He further adds 
that the ‘evakara’ or emphasis in the definition is there to 
exclude such instances of poetry in which the suggested sense 
is at least principal (pradhàna) with reference to the expressed 
sense ( vacya) but is rendered subordinate to yet another sug 
gested sense?! Such instances e.g. ayam sa rasanotkarsi, etc. 
should be taken as uttamottama i.e. dhvani-kàvya only. There 
should be no difference of opinion about this. We have seen 
earlier that Ananda and Mammata take this particular instance 
as guni. from the point of view of subordinated sragara while 
from the point of view of karuna, it is an instance of ‘dhvani’ 
kavya for them. Jagannatha discourages such double standards 
being applied to one and the same piece of poetry. He further 
adds that by the use of the word ‘camatkara’ or charm in 
the definition, he excludes instances of what may be called 
Jina or too much concealed suggestion, and also of * vàcyacitra ' 
or poetry with the figures of word, and sense as the only source 
of charm i.e. ‘adhama kavya’. Jagannatha maintains that while 
in both viz. uttamottama variety and uttama variety, vangya 
or the suggested sense becomes the source of charm, yet there 
is a difference between the two brought about by the fact of 
the suggested sense being principal or subordinate. He also goes 
to include certain figures such as samásokti, paryayokta, etc» 
into ‘uttama’ veriety because the source of charm lies in the 
subordinated suggestion and not the expressed sense. Thus there 
is a distinction between a figure anda figure, Eventhough all 
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the figures have some implicit element in them, as noted by 
Ananda earlier, all cannot be included in this variety. This 
sort of a clear perception of the difference in the source of 
charm, and therefore a clear line of demarcation between 
dhvani or uttamottama, guni. or uttama, arthalankaras or 
madhyama and citra may be taken as an original contribution 
of Jagannatha, for even Ananda and Mammata have not per- 


ceived this. 


Thus we have seen that in Ananda there is no clear line 
of demarcation between dhvani, guni, and artha-chitra, and 
the sub-divisions of guni. also are less systematic. Probably he 
was not seriously inclined to establish any watertight divisions 
and sub-divisions of poetry. Mammata has a comparatively 
more systematic approach. Hemacandra is clear and precise and 
particularly so when he shows less enthusiasm regarding the 
tendency of hair-splitting so common to the Indian poeticists 
in general. But he too, seems to echo the opinion of his 
masters, Ananda and Mammta, in case of the particular instance, 
viz. ayam sa..etc., and takes it is aparàngabhüta vyangya. 
Vis'vanatha repeats Ananda’s observation, yet he shows his 
inclination towards taking such instances as ‘uttama’ kàvya^ 
Jagannatha, as already observed, strikes a different note. 


Conclusion: As seen above, different modes of appeal in 
poetry give rise, among sanskrit critics of poetry, to the 
tendency to classify poetry into this or tbat type and then to 
give divisions and sub-divisions which become more or less 
pedantic and mechanical. Even Ananda is not completely free 
from this lure of giving mechanical multiplications. But later 
critics become greater pray to this tendency. Ananda, it seems, 
Was wiser when he did not name the three types a uttama or 
excellent, madhyama or mediocre, and adhma or low type, 
which Mammata does. Hemacandra shows some descretion in 
cutting down the number of these mechanical divisions and 
Sub-divisions, which later critics, including Jagannatha seem to 


revi 1 
‘vive with greater force. 
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It may be noted that Ananda is inclined to be more charitable 
when he shows his preparedness to accept one and the same 
illustration as both dhvani and guni. and thereby to indicate 
the fluid and complex nature of poetry. If we find some discre- 
pancy in this, it is tolerable, for he errs on the sufer side by 
allowing a wider scope to poetry. Jagannatha, when he tries to 
be more systematic in order to avoid the above mentioned 
contingency of calling one and the same piece of poetry as 
both dhvani and guni., falls into yet another trap. As already 
seen, for him, both in the uttamottama variety and uttama 
variety, vyangya or the suggested sense becomes the source of 
charm, yet there is a difference between the two brought about 
by the fact of the suggested sense being principal or subordinate. 
However, we know that in poetry, a particular sense is called 

> principal or subordinate only from the point of view of its 
capacity to become a source of charm, So his definition of uttama 
as: ‘that in which the suggested sense necessarily being sub- 
servient, yct becomes the source of charm’, seems to invoive 
some contradiction, in as much as it is called subservient only 


because it is a lesser source of charm. It cannot be the only 
source of charm, much less, the principal. 


४४ Foot-notes 
E (1 ) भामह-- I. 16-18, दण्डिन्‌ I 11-13, वामन]. 3.21—22; 
LT (2) Dhv. IIl. 34 : विमतिविषयो य आसीन्मनीषिणां सततमविदितसतत्त्वः | 


ध्वनिसेज्ञितः प्रकारः काव्यस्य व्यज्ञित: सोऽयम्‌ ॥ 
( Note. — The transtation of the karikasand text of the 


Dhv. quoted in this article follows K. Krishnamoothy Edv. 
Dhv. 55) 


(3) Dhv. III. 35; 
प्रकारोऽन्यो गुणीभूतव्यड्ग्यः काव्यस्य हर्यते । 
यत्र व्यछग्यान्क्ये वाच्यचारुत्वं स्यात्‌ ARIAT ॥ 
(4) तत्र वस्तुमात्रस्य व्यङ्ग्यश्य तिरस्कृतवाच्येभ्यः प्रतोयमानस्य कदाचिद्वाच्यख्वाक्यार्था- 
पेक्षया eara सति गुणीभूतव्यड्प्यता । ४. III. 


(5) Who could be this new ocean of charm 
With dark lilies floating beside the moon; 
With twin temples of elephants merged 
Beside plaintain-stems and lotus:stalks ? 
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(6) अतिरस्कृतवोच्येभ्योडपि शब्देभ्यः प्रतीयमोनस्य व्यङ्ग्यस्य कदाचिद्वाच्यप्राधान्येन 
काव्यचारुत्वापेक्षया गुणीभावे सति युणोभूतव्यङ्भ्यता | Dhv. III. 


(7) Twilight is full of love, etc. (see above ) 
(8) तस्यैव स्वयमुक्त्या प्रकाशीकृतत्वेन गुणीभावः । Dhv. III. 


(9) Knowing the mind of the paramour; 
Seeking the time of assignation; 
The clever one closed her toy-lotus, 
With a smiling glame tell-tale. 


(10) For a fuller treatment of rasavadadi alamkaras, see 
my artic'e: ‘ Rasivadadi Alamkaras’, Vidya ( G. Uni. Journal- 
Jan. '66 ) 

(11) Dhv. Ill 37. ~ वाच्यालेकारवर्गोऽये व्यङ्ग्यांशाचुगमे सति । 

प्रायेणेव परां छायां विश्रल्लक्ष्ये निरीक्ष्यते ॥ 
वाच्यालडकारवर्गोड्य व्यङग्यांशस्यालङ्कारस्य वस्तुमात्रस्य वा यथायोगमचुगमे सति 
च्छायातिशय विश्वल्लक्षणक्रा ररेकदेशेन दर्शितः स तु तथारूपः प्रायेण सवे एव परीक्ष्यमाणो 
लक्ष्ये निरीक्ष्यते । 

(12, Dav. Ill. 37-तदेपे व्यङ्ग्यांशसस्पर्श सति चारुत्वातिशययोगिनो रूपका- 
द्योऽलङ्कार।: सव एव गुणोभूतव्यङ्ग्यस्य मागः । 

(13) Dav. IL 37--तदय ध्वनिनिष्यन्दरूपो द्वितीयोऽपि महाविषयोऽतिरमणोयो 
लक्षणोयः सहृदयैः | सर्वथा नास्त्येव सहृदयहृदयहारिणः काव्यस्य स प्रकारा यत्र न प्रतीयामानाथ- 
ena सौभाग्यम्‌ । dfi कवरहस्यं परमिति सूरिभिविभावनीयम्‌ । 

(14 अर्थान्तग्गतिः काक्वा या चेक्षा परिहृश्यते । 

सा व्यड्ग्यस्य गुणीभावे प्रक्रारमिममाश्रिता ॥ Dhv. 11]. 38. 
SONI IO TO 
6) Dav. II 4 . प्रकारोऽयं गुणीभूतब्यङग्योपि ध्वनिरूपतां | 
धत्ते रसादितात्प4पर्यालोचनया पुनः ॥ 

(17) अत एवेयति दाच्यस्थ प्राधान्य तथाऽपि रसध्वनौ तस्यापि गुणतेति सवस्य शुणी- 
भूतव्यडग्यस्य प्रकारे मन्तव्यम्‌ । अत एव ध्वनेरात्मत्वं इत्युक्ततरं बहुशः | लोचन on Dv. 
11, 34 

(18) starefar गुणो भूतव्यङम्यं व्यडग्ये तु मध्यमम्‌ । KPI. 3. 

AM वाच्यादनतिशायिनि । 

(19) amA यथा न भवसि वियोगभये च यथानोत्पद्यते तथा क्या इति foe । 
K.P y. 

(20) अत्र परिचुम्बितुमैच्छदिति कि प्रतीयमानं, कि वा बिलोक्नव्यापारण वाच्य 
गानमिति सन्देहः । KPV 

(21 अत्र जामदरन्यः सर्वेषां क्षत्रियाणां इव रक्षा aaa करिष्यतो त rete 
वाच्यश्य च सन प्राधान्यम्‌ । KP V. 
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(22) अत्र मथ्नाम्येवेत्यादिव्यडस्थ वाच्यनिषेधसहभावेन स्थितम्‌ । K.P.V. 

(23) अन्न दत्तसङ्केतः कश्चिल्लतागढ्न प्रविष्ट इति व्यङ्स्यात्‌, सीद्‌ यङगानीति वाच्य 
स चमत्कारमू | K.P.V. 

(24) एषां भेदा यथायोगं वेदितव्याश्च पूर्ववत्‌ K.P.V. 46.a 

यथायोगमिति--व्यज्यन्ते वस्तुमात्रेण यदालङकृतयस्तदा | 

रुवं ध्वन्यङ्गता तासां काव्यबृत्तेरतदाश्रयात्‌ ॥ 

इति ध्वनिकारोक्तदिशा वस्तुमात्रण यत्रालङ्कारो व्यज्यते न तत्र गुगीभूतस्यङ्ग्यत्वम्‌ ॥ 
K P.V. 

(23) सालङ्कारैः wade योगः संसश्सिढ़करे : सालड्कारेः । तैरेवालहुँकारेः 
अलङकारयुक्तेश्च तै: । तदुक्त ध्वनिकृता -- 

सगुणीभूतव्यङ्ग्ये: सालङ्कारेः सह प्रभेदैः स्वैः । 
सङकरसंसष्टिम्या पुनरप्युद्योतते azur इति od 

अन्योन्ययोगादेव स्याद्वेदसख्यातिभूयसी ॥ 89 ॥ K.P. 

एवमनेन प्रकारेण अवान्तरभेदगणने5तिप्रभूततरा गणना । तथा हि Jaraa मेदप्रमेद- 
गणनायामानन्त्यं, का गणना तु सवे षाम्‌ । 

(26) aaa दिग्धतुल्यप्राधान्ये मध्यमं arp । का.शा. DL 57. 
NS HO क्वचितराङ्गत्वेन यथा — 
अय स रशनोत्कषी पीनस्तनविभईनः | 
नाभ्यूरुजघनस्पर्शी नीविविज्धसनः करः ॥ 
= the विवेक adds: पराङ्गत्वेनेति। परस्य रसभावतदाभासमावप्रशमभावोदयभाव सन्धिभाव- 


वळता हूपस्य वाच्यस्य वाक्याथी भूतस्य AST रसादिवस्त्वलङ्कारख्पं वा व्यङ्ग्य तस्य भावस्तत्त्वम्‌ | 
तेनेति रसेन । 


(२८) कि च यत्र वस्त्वलडकाररसादिरूप व्यङ्ग्यानां रसाभ्यन्तरे गुणोभावस्तत्र 
aad एव काव्यव्यवहारः | तदुक्त तेनेव-प्रकारोऽयं ... इति । सा.द्‌. 1५ 


d 


(२९) तदुक्तमत्मस्सगोत्रकविपण्डितमुख्यश्रीचण्डीदासपादेः — काव्याथस्वाखण्डबुद्धिवेद्यस्य 


कि च यत्र वस्त्वलड्काररसादिरूपव्यड्ग्यानां रसाभ्यन्तरे गुणीभावस्तत्रै 


E ue 


saat एव काव्यव्यवहारः । S.D.IV 
` इति शिवम्‌। 
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MATERIAL CAPITAL INVESTMENT VERSUS NON-MATERIAL 
CAEITAL INVESTMENT IN THE THEORY OF GROWTH 


JiTENDRA DHOLAKIA 
Reader in Economics, 
School of Socia! Sciences, Gujarat University, 
Ahmedabad-9 


The traditional savings — material — capital investirent growth model 
| to be dominant to-day. The survey of the articles published in the journals 
of the two largest professional economic associations, the American Ecenomic 
Review and the Economic Journal, confirm the dominance of the traditional 
analysis based on the importance of material capital investment. 40 out of 64 
articles, notes and communications dealing with the theory of economic growth 
in these two journals followed the traditional analysis.! Despite the recognition 
of the important role of non-material capital investment or capital investment 
in man, the predominance of the traditional model continues in the theory of 
growth. The purpose of this article is to emphasize the role of non-material 
capital investment in the process of economic growth. In the first section of the 
article, the traditional analysis is discussed. The second section examines the 
importance of non-material capital investment. The third and final section 


contains the concluding observations on the crucial role of non-material capital 
investment. 


I 
The view that the capital investment is the fundamental cause of economic 


Browth is held by many leading economists. Rostow regards the rise of the 
Share of net investment in national income from 5 per cent to over 10 per cent as 
१ pre-requisite for take-off.2 The United Nation ECAFE experts in their 1960 
Report on Programming Techniques for economic development said that the 


l. See Theodore Morgan, ‘Investment Versus Economic Growth in 
Economic Development and Cultural Change’, Volume 17, Number 3, 
April 1969, 


2. W. W. Rostow, ‘The Stages of Economic Growth’ (Cambridge Press, 
1964 ) p. 37. 
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ng was to find the best way of breaking the 
age and underdevelopment. They regarded 
ore of process of economic growth. Nurkse 


final goal of development planni 
vicious circle between capital short 
material capital accumulation as the c 
also emphasized the incremental saving r 
of the “ Economic of Growth" for the Am 
logy of 1952 almost two-thirds of the total sp 
as the fundamental cause of economic growth.* 


atio and capital formation.’ In the Survey 
erican Economic Association Antho- 


ace is given over to capital formation 


The dominance of the traditional role of material capital invest ment in the 


theory of economic growth has also influenced the policy planners in many 


gl developing countries. 
role of material capital 


the preoccupation of the In 
rial and physical capital investment as the critical determinant of economic 


growth continues to influence the Indian economic policy. In many other develop- 
ing countries, economic growth is regarded as almost synonymous with material 


Development planners in India had over-emphzsized the 
investment in India's Seccnd Five Year Plan. Even now 


dian planners and government economists with mate- 


capital investment. 


But the investment in material capital cannot be a sufficient condition for 
economic growth. It may at least be a necessary condition for economic growth 
in certain given circumstances. Non-material capital investment may be far more 
importantin the process of economic growth. Sometimes the high rate of material 
capital investment may not be associated with the hi gh rates of economic growth. 
The Secretariat of the Economic Commission for Europe studied the relation 
ship between the conventional capital formation and econcmic growth for 22 
Western Countries in the 1950's. The Secretariat found that there was practically 
no correlation between the conventional material capital accumulation and 
economic growth. Theodore Morgan has referred to another similar study for 

| 46 developing countries and has found low correlation between capital invest- 
ment and economic growth.? The low correlation between material capital invest- 


3. Nurkse, Ragner, ‘Problems of Capital F : 
Cc कर 2 pital Format : , d 
ountries’ (New York : Oxford Press, 1953). rue 


4. nen aye ES o Contemporary Economics’, Vol.» 
. nomics of G "(H TD 2 i 
1952), p. 132-178. rowth" (Homewood : Richard Irwin 


Vol. 17, Number 3, April 1969, p. 397. 
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a 
nt and economic growth does not disprove causation but it does show the 
e : : 
m cH capital investment to be relatively unimportant as compared to other 
ma 


factors and influences accounting for the process of economic growth. 
ac 


There are several situations that permit major increase in economic growth 
rate without significant increases in material capital investment. The most obvious 
case is the possibility of the rise in the growth rate from the increased utilisation 
of capital. The built-in capital and productive capacity may remain idle owing to 
defective economic organisation. Motivating the organisation might speed up 
the rate of economic growth without any increase in the rate of material capital 
investment. It is pertinent to note that there are some capital-output relationships 
that permit sufficient increases in output without any increase in physical or 


material capital investment. 


गा 


Recent studies and investigations have indicated the importance of nom 
material capital in the process of economic growth. According to Schultz, invest- 
ment in human capital is probably the major explanation for growth in national 
output, The recent research in the subject has indicated the growth — promoting 
role of such factors as improvements in organization, in labour quality and 
technical knowledge. The difference between the growth rates of production 
and of inputs of capital and labour leave a reisdual. Denison, making estimates 
of the constituents of the residuals not explained by quantitative inputs shows 
changes in real U.S. income in 1919-57 originated as follows." 


Increase in non-material capital inputs 


l. Improvements in labour quality 26 per cent 
Technical and organizational advances 32 per cent 


Total 58 per cent 


Cr 

6, : : : 
Theodore Schultz, Presidential Address at the American Economic Associa- 
tion Meeting, December 20, 1960 in the American Economic Review 


(March 1961 ), pp. 1-15. 
EF, Denison, The Sources of Economic Growth in the United States 
(New York . CED, Supplementary paper 13, 1962 ), pp. 266. 
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Increase in material capital inputs an labour 

2. Increase in labour hours 27 per cent 

Increase in material capital 15 per cent 

Total 42 per cent 


Grand total (1+2) 100 


- Various studies of the inter-relations between material capital, non-material 
-capital and economic growth have shown that a very large proportion of the 
rise in the per capita output in U.S.A. is due to technical progress rather than | 
rises in the material capital inputs Reddaway and Smith, in a study of British 
Manufacturing Industries, 1948-54, find almost half of growth resulting from the 
increased labour prod uctivity.8 Thus technical progress, improvements in quality 
and skill and productivity of labour and changes in the organization of production 
account for a large proportion of economic growth. If, therefore, investments 
are made in education and skill improvement of labour, the rate of economic 
growth could be accelerated. Surely advancement of technical knowledge and 
investment in technical education would also speed up the rate of exapansion 


of the real national product. 


The emphasis on the importance of non-material capital investment has 
certain policy implications for development planning in less developed countries. 
Often, the improvements in the quality of labour and productivity of labour 
hinge on the payment ofan adequate wage. Consumption standards in developing 
countries are near the subsistence level and it is essential that the industrial 
worker ought to consume nutritious food. In order to enable the worker in the 
less developed countries to pay for the nourishing food, the adequate wage 
has to be paid. It is found that there is a positive correlation between the 
intake of nutritive diet and the improvement in labour productivity. Empiricel 
studies have revealed that zero work costs 1500 calories; four hours work costs 
2700 calories and eight hours work costs 3900 calories. The low level of the 
consumption may be more important in explaining the slow rate of growth of 


8. W.B. Reddayway and A. D. Smith, “ Progress in British Manufacturing 
Industries in the period 1948-54" Economic Journal ( March 1960), 
Table 1, p. 26 
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output than the low level of the stock of material capital. Thus, investment in 
consumption may raise the potential output in the developing countries. 
Therefore, even consumption may be a far more important growthpromoting 
factor than the material capital. Much of this type of consumption expenditure 


may turn out to be investment in human capital. 


Most people and organizations in the developing countries are working well 
below their normal production capacities. They have to be persuaded to work 
more productively. This can be accomplished by introducing suitable schemes 
of monetary and non-monetary incentives and by bringing about the desirable 
| changes. Thus, the rate of production can be increased without 


any investment in material capital. After the introduction of incentive schemes 


based on better motivation,there are wide efficiency gains. Improvement in 


organization also enchance the productivity of the workers. For example, as a 


7 result of 27 productivity missions of International Labour Organization, there 
was a median rise in work productivity of 41 per cent. Leibenstein also found / 
3 that the evidence for wide gains from better motivation and improved organiza- 
j tion was very impressive.® 
) Direct expenditure on education, health, technical improvement and incen- 
tive schemes and changes in organization would be tantamount to investing in 
iS non-material capital. These expenditures would raise the present as well as the 
; potential outputs of the economy. Thus, these would be growth promoting 
T expenditures. Investments in improved out of management and technological 
g research might be regarded as more fundamental causes of economic growth. 
|] Therefore, in the theory of growth, the role of non-material capital investment 
e should be regarded as the crucial determinant of the process of growth. 
e 
e mi 
il The foregoing discussion, stressing the crucial role of non-material capital 
s in the process of economic growth, suggests the need for a reformulation of the 
| fundamenta] growth equation. Conventionally, the fundamental growth equation 
) 


is expressed in the form of G =f ( K, L, R ) where G is the rate of growth of 


real output K, L and R are material capital, labour and natural resources 
E = 


) | 9. Harvey Leibenstein, “ Allocative Efficiency Versus X-efficiency ", American 
Economic Review ( June, 1966 ), pp. 393-400. 
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respectively. The fundamental growth equation ought to be restated as: G= || 
(N, K, L). N stands for investment in non-material capital and alongwith K ang 
L it does embody the use of natural resources. Non-material capital investment 
would include potential output-increasing outlays such as investments in arts 
of organization, education, technical knowledge, and in the quality of labour 
force, health and morale of the work force. Special circumstances of each country 


would determine the nature and size of the non-material capital investment, 


Further research might indicate new components of the non-material capita] | 


investment. The fundamental problem is to move towards a new theory of eco. 
nomic growth based on the new set of relationships between the investment jn 
non-material capital, material capital and the process of income growth. 
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POLITICAL SCIENCE AND POLITICAL PHILOSOPHY : 
SOME CONSIDERATIONS ON PHILOSOPHICAL AND 
EPISTEMOLOGICAL FOUNDATIONS OF BEHAVIORAL 
APPROCH TO POLITICS* 
M. G. PAREKH 
School of Social Sciences 
Gujarat University, Ahmedabad-9 


Though there is a good deal of polemical criticism! of the behavioral 


a dispassionate discussion of its philosophical and epistemological 
foundations, is hardly to be found.? 


* The author is grateful to the Committee on International Exchange of 


Persons, Washington D.C. and the American Educational Foundation in India, 
New Delhi, for providing an opportunity to visit the U.S.A. under Fullbright 
Exchange Program. The visit helped the author forcloser study of recent trends 
in the American political thought and for preparing this paper. The author is 
also grateful to the Political Science Department of Temple University, 
Philadelphia, for extending facilities for work. 


Il; 


(i) Leo Strauss : “ Epilogue” in H. J. Storing, ed., Essays in Scientific 
Study of Politics. (ii) Erich Voegelin : The New Science of Politics. (iii) 
Russell Kirk : “ Segments of Political Science Not Amenable to Beha- 
vioristic Treatment ", in J. C. Charlesworth, ed., Limits of Behavioralism 
in Political Science. ( iv) Dante Germino : Beyond Ideology : The Revival 
of Political Theory ( 1967 ). In this book also the author categorizes behavior- 
alism as a variant of * neopositivism ' and his criticism too, more or less 
runs on the same lines as that of Leo Strauss and Erich Voegelin. 


There are two good articles discussing limitations of ‘ behavioralism ° 


: (i) Mulford Q. Sibley : “ Limitations of Behavioralism °, in C. J. Charles- 


Worth, ed., Contemporary Political Analysis. (ii) Sheldon S. Wolin 
“ Political Theory : Trends and Goals ", International Encyclopedia of the 
Social Sciences. Both the articles tend to emphasize the necessity of discuss- 
ing basic philosophical assumptions underlying the behavioral approach. 
Arnold Brecht : Political T. heory : The Foundations of Twentieth Century 


. Political Thought, (Piinceton, Princeton University Press 1967), is 


Indeed a monumental work discussing philosophical foundations of 
€mpirical social research. The book, though written in support of 
Scientific value relativism, cannot be categorized as a narrow 
Partisan work, The author, by accepting that "there are certain 
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Most of those critics take up a philosophical position which is hardly in 


consonnance with the modern scientific spirit. No durable edifice of any of 


a priori intuitive premises. Moreover, 
with *behaviorism and ‘ logical posi- 


the social sciences can be built on 


those critics equate * behavioralism ' 
tivism ' and they refuse to look to new dimensions and connotations which the 
approach has acquired during the last fifteen years. The equation of ‘ behaviora- 
lism’ with ‘logical positivism ° appears really strange if we look to the 
philosophical underpinnings of the thoughts of prominent behavioral 
theorists. 

Thoughts of Lasswell, Easton and Deutsch show tendencies which appear 
to be quite contrary not merely to the ‘logical positivism’ but even to the 
Weberian position. Lasswell’s thoughts, especially his later thoughts, are clearly 
goal oriented. * The dignity of man' is the overriding goal and the science 0 
politics is the means of its attainment. Easton in his article on * Harold Lasswell : 
Policy Scientist for a Democratic Society 23 clearly shows how Lasswell in his 


universal and invariant elements in the human way of thinking 
and feeling about values .. .. .. " considerably modifies the relativistic 
position. But in spite of all these, the influence of author's relativistic lean- 
ings should not be overlooked. The views which take an integrative view 
of science and ethics are either neglected or cursorily discussed. He does 
not make any reference to the views of J. Bronowaski and Morris Ginsberg. 
L.T. Hobhouse is casually referred to but his views are not discussed. Karl 
Mannheim's * perspectivism' is described as ‘extreme relativim’, but 
his philosophical attitudes which circumscribe his ‘relativism’ are not 
touched at all. The views of Julian Huxley on * evolutionary ethics’, which 
appear to have tremendous potentialities for developing scientific insights 
in normative sides of man’s behaviour and for bridging the gulf between 
‘is’ and ‘ought’ are brushed aside on narrow logical grounds. In fact 
the whole approachof the author seems to be slightly more ‘logic’ oriented 
than * philosophy of science’ oriented. His views on scientifically trans- 
missible knowledge need further discussion in the light of different views 
prevalent on it in the philosophy of science and his views on ethics need 
E Ro inthelight of views of Hobhouse, Julian Huxley, Malino- 


The author, in his later article on “ Political Theory : Approaches” in 
International Encyclopaedia of the Social Sciences, David Shills ed., The 
MacMillan Co., & The Free Press, 1968. (Vol. 12.) states his views 71016 
sharply and more precisely but there also, his attitude on substantive issues 
remains the same. 


Ah, 12-The Journal of Politics, 1950, pp. 451-477. 
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[ster works leans towards the position that ' scientific validation of values is 
possible २, There, Easton does not use the term ‘value’ in the sense of ‘people’s 
desire’; in fact, there, he uses the terms ‘value’ and * ought’ interchangeably. 
Nor does he confine its meaning to * means value’. The conclusion of that article 
makes it clear. In the conclusion, he says that Lasswell’s new orientation raises 
an extreme claim that social science can make, That claim is nothing less than 
the claim that "the goals upon which social policy must be based can be 
established with fully developed science of man ".* Here, Easton himself not 
merely welcomes Lasswell's new orientation but he also shows how this 
search for ‘ natural law 15 vital for providing proper referential framework 


for social research. 


In The Political System, Easton expounds more or less similar views. Here, 
he does not specifically contend that scientific validation of values is possible, 


nor that it is the ultimate legitimate function of social science. But here, also, 
he unequivocally agrees that factual and value components are inextricably 
intertwined and so are causal and moral theories. He writes : 


Rational research requires a complete definition of the way in which 
we conceive our goals. These goals cannot be fully clarified unless we explore 
our basic moral views. The latter, in turn, lack full meaning and expression 

| until their knowable consequences are fully worked out. The consequences 
however, are social in character and, therefore a rational understanding, 
of the moral frame of reference for an activity such as research compels us 
` to enter into a full inquiry with respect to the application of our goals. We 
arecompelled to project our moral viewsinto an image of the kind of society 
and political system we would accept as desirable and in this way to formu- 
late a view of what we conceive to be the good political life. Only through 
an enterprise such as this could we then say that we had clarified our values 
or made them explicit. Moral clarification requires more than the formal 
postulation of a few interrelated values. It requires the positive task of 
Constructing an image of the political system flowing from these moral 
premises, This task we can call the constructive approach towards moral 
clarification as contrasted with the largely formal approach implicit in the 
exhortation to avow, affirm, state, or make explicit our values. A construc- 


4. 12-The Journal of Politics, 1950, p. 476. 
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tiv 
meaning of the values.? 


e approach requires the synthesis of values with facts to bring out the full 


There can hardly be a more convincing plea than this for an integrative 
view of * political science ° and * political philosophy.’ A number of other pass- 
ages can be cited from The Political System to show Easton's deep insight in the 
intricate interrelations of causal and moral theories. While discussing “ The 
Decline of Modern Political Theory 7, he regrets that modern historians of poli 
tical theory “ have assimilated political thoery into empirical and causal social 
science and have thereby abandoned its genuinely moral aspect ”.6 The history 
of political theory, he urges, should be treated as a “ means for informing | 
inquirer of alternative moral outlooks with the hope that this would aid him in 
the construction of his own political synthesis or image of good political life "." 
He also shóws how historical approach of that type strengthens the hold of tradi- 
tion. In this context he criticizes the attitude of students of political theory to 
accept “as given, the moral premises of Western Civilization ” 8 This attitude, 
he writes, “inhibits students of moral theory from making radical exploration 
into their values "9 and encourages moral conformity. It seems that here, Easton 
is fully conscious of the fact that autonomy of empirical theory, i.e., empirical 
theory divorced from the pursuit of moral clarification, cannot but encourage 
conservatism. He writes, * The exhortation, therefore, that a research worker 
need only avow his preferences, in effect makes the assumption that he need not 
go beyond the accepted values of the day ११.10 


The major concern of Easton, in The Political System is to show the necessity 
of having a conceptual framework of empirical political theory. So naturally, 
in the concluding chapter of that work, he concentrates on the problems of:deve- 
loping such a framework. In that context, he criticizes the tendency of historians 
of political theory to overemphasize the history of moral ideas and to neglect 
the empirical dimensions of classical political theories. But here also, his plea is 
not for the autonomy of empirical theory. Throughout that work, his contention 


5. David Easton: The Pelitica Slystem, (New York, A. A. Knopf, 1966), 
pp. 230-231. 


6. Ibid., pp. 236-237. 

7. lbid., p. 237. 

8. Ibid., p. 255. 

9. Ibid. ct 
0. Jbid., p. 256. 
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ppears (0 be that, as there cannot be causal theory apart from moral theory, 
à 

similarly, <x 
political System is concerned, Easton’s position clearly appears to be that empiri- 


there cannot be moral theory apart from causal theory. So far as 772 


cal and moral theories are inextricably intertwined and overemphasis on one 
| at the cost of the other is bound to prove harmful to both.!! 


Karl Deutsch’s philosophical leanings also appear to run in the same direc- 
tion. In his article on “ Scientific and Humanistic Knowledge in the Growth of 
Civilization ”, he writes, “that the knowledge of that which ought to be cannot 
be divorced from the knowledge of that which is, and that the effort to know 
| is good cannot be separated from knowing what is real ”.12 He is also fully 


conscious of the ethical dimensions of scientific endeavours. He writes : 


The relationship of science and values thus implies a double question : 
the mutual interrelation of science and the general values of a civilization; 
and the relationship of a specific state of scientific knowledge to the pursuit 
of specific purposes or policies. The first of these problems, the general rela- 
tionship of science and value, and thus to some extent of truth and goodness, | 
leads us close to the heart of every civilization within which it is examined. 
If conceived as mutually incompatible, science and values may frustrate 
or destroy each other, dragging their civilization towards stagnation or 
decline. As a mutually productive and creative partnership, science and 
values may succeed in strengthening each other's powersin a self-enhancing 
pattern of growth, rendering their civilization increasingly open and able 
to learn from the hopes and dreams of the individuals within it, as well as 


j from the universe around it.!? 

A 

- In The Nerves of Government also, he maintains thesame view. In the 
s preface ofthat book, while discussing major objectives of the newly developing 
t Politica] theory, he writes : 


Finally, however, such a theory should link the “is” and the ~ ought”. 
Itshould show the effect of specific facts and policies in the main values that 
men have held in Western culture; and it should show the significance of 
j 
Easton's philosophical attitude as manifested in his later works is discussed 
elsewhere in this article. AT 
Published in Harcourt Brown, ed., Science and the Creative Spirit p. 4T 
( University of Toronto 1958 ) 2 
Thid., p. 20, 
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some of our major values for specific policy choices. Beyond this, it should 
show which policies are likely to prove compatible with the pursuit of a 
wider range of values, and what values are likely to prove in political practice 
more compatible with others. Ultimately, a mature theory of this kind 
should help us to identify viable, growing, and creative patterns of politica] 


values and political action.!^ 


It is really unfortunate that no attempts are made to perceive the philoso- 
phical dimensions of Karl Deutsch’s communication theory. The theory appears 
to build a new bridge between empirical pursuits in social sciences on one side 
and biology, history and philosophy on the other side. His concepts of ‘ goal or 
purpose’, ‘value’, “consciousness ' and ‘feedback’, especially * self-modifying 
or goal changing feedback’ as enunciated in The Nerves of Government's seem 
toihave great potentialities for forging new links in that direction. It need hardly 
be pointed out here that Deutsch's concept of ' life affirming values 16 and his 
concept of the four orders of purposes of ‘a self-modifying feedback net’ can be 
better understood in context of ideas of evolutionary or scientific ethics as deve- 
loped by Julian Huxley. It seems that the study of basic concepts of the theory of 
evolutionary ethics and the communication theory can prove mutually beneficial. 
The study of one in the light of the other is likely to deepen the understanding 
of both. The theory of evolutionary ethics can provide a general referential frame- 
work for increasing the inner coherence of many of the basic concepts of the 
communication theory. Whereas the communication theory can provide a theore- 
tical framework for increasing the empirical verifiability of basic concepts of 
evolutionary ethics. Deutsch’s communication theory seems to add a new dimen- 
sion to the study of social sciences and if its philosophical aspects are properly 
brought out, it may add a new dimension to the philosophy of science. 

It need hardly be repeated here that with Deutsch, there is no question of 


“value-fact ’ or 'science-philosophy ’ dichotomy. His philosophical attitude 
clearly leans towards a unitary view. 
* * * * 


The philosopbical underpinnings of the thoughts of other behavioral 
theoristsappear to besomewhat different. They more emphasize the distinction 


14. The Nerves of Government, Preface, New York (Macmillan, 1966 ), 


j pp. xxv-xxvi 
15. Ibid., pp. 91-93, 178-181, and 200-209, 


16. lbid., Introduction, p. xiv and pp. 92-93, 
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] between evaluative and explanatory functions and less the interrelations of the two. 
i Though their attitudes have innumerable different shades, it can be said that 
on the whole, they more lean towards the Weberian position. Their attitude 
can best be summed up in the following words of David Truman : 


oe A (C 


Inquiry into how men oughttoactisnota concern ofresearchin political 
behavior. However, the political behavior approach implies no deriial of 
the role of values in the political process. Values, like laws and matters 
offormal structure, are obviously important determinants of men's be- 
है havior and as such they area part ofthe data with which political behavior 
research is concerned.!7 


5 The views expressed by Truman in his paper on “The Implications 
i of Behavioral Research"' deserve a closer study as they properly 
॥ reflect the philosophical attitude of a number of other behavioral 
9 thinkers also. Truman, here, emphatically asserts that political science’ 
as ‘a science’ is concerned with the explanatory function and the 
$ evaluative function does not fall within its sphere. At the same time he asserts 
the fundamental point of divergence from the ‘logical positivist’ position by 

stating that values being facts of life, students of behavioral approach cannot 
afford to neglect the study of values as ‘important determinants of men’s 
behavior’. But he does not stop there and he goes a step further and attempts 
; to show a few other facets of ‘ value-fact' relationship. He writes that “the 
f values of the investigator are important in the selection of objects and the lines 
‘ of enquiry .. .. .. "18 and that the major purpose of the political behavior 
research is “to indicate the consequences of behavior patterns and of public 

policy .. :. .. for the maintenance or development of a preferred system of 
n political values” 19, Moreover, he also concedes the necessity of historical know- 
le 1६१४९8६ a supplement to contemporary observation of political behavior"??. In 


ui Context, he also criticizes the attitude to neglect the study of traditional 
ranches of politics. He writes, *any new departure in an established discipline 


॥. eT DU 7 ; ‘ , : 
he Implications of Political Behavior Research", in Social Science 


क Research Council ITEMS, Vol. 5, No. 4 (Dec. 1951 ), p. 39. 
- Ibid, 


19, फाव. 
20. [pig 
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must build upon the accomplishments of the past. Although much of the existing 
literature of politics may be impressionistic, it is extensive and rich in insights, 
Without a command of the significant portions of that literature, behavioral 
research, no matter how systematic, is likely to be naive and unproductiye,”21 


Robert Dahl, while discussing the history and growth of the behavioral 
approach in his article on “ The Behavioral Approach in Political Science ; 
Epitaph fora Monumenttoa Successful Protest 22 quotes these views of Truman 
and expresses complete agreement with them. He too criticizes the attitude of 
taking a rigidly empiricist view of things and pleads to find a place for speculative 
theories. He expresses a hope that this new influx of empirical inquiry will ulti- 
mately forge a new unity among “empirical political science, standards of evalu- 
ation, general theory and speculation.” 23 

Heinz Eulauin The Behavioral Persuasionin Politics upholds the relativistic 
position by emphasizing the separate functions of science and philosophy. He 
writes, “the very existence of any scientific enterprise is-predicated on inter- 
subjectively consensual rather than subjectively philosophical notions about 
man, reality, or universe ”.24 But he too accepts the humanist goals of science 
and expresses a hope that some day science too may be able to say something 
on values. He continues, “ this something, I daresay, is nothing less than inquiry 
into the problem of the universality of values .. .. .. "?? His views appear to 
fallin line with the position taken up by Arnold Brecht. 


Thus, it can be seen that even those behavioral thinkers who are relativisti- 
cally inclined, never take up a rigid philosophical posture and they maintain 8 
flexible and somewhat open position on the basic philosophical issues. 


If we compare the philosophical underpinnings of different behavioral 
thinkers, two different patterns appear to emerge : ( 1 ) the philosophical attitude 
of Deutsch and Easton (as spelled out in his earlier works) and (2) that of 
Truman, Dahl and others. Both these views accept the basic objective of movin’ 


Ibid. 


The American Political Science Review — December 1961. 
Ibid., p. 710. | 


Heinz Eulau: The Behavioral Persuasion in Politics (Random House), P- 134 | 
Ibid., p. 135. १ 
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towards ** a science of politics modelled after the methodological assumptions 
g 0 


f natural sciences °. But their views as regards “ basic assumptions of natural 
0 ० ० ० ó 

ciences ” appear to contain different philosophical nuances : One appears to 
S 


lean towards emphasizing the unity of knowledge and the interrelations of 
explanatory and evaluative functions; the other appears to lean towards emphasiz- 

] ing distinctive characters of those functions. One emphasizes the attitude that 

i ethical norms as other facts of life should be considered to be amenable to the 

m processes of science; the other emphasizes that even if ethical norms are ultimately 

f amenable to those processes, at least under the present stage of scientific develop- 

ve ment, we are not in a position to probe empirically into them, and so better we 

- keep the empirically verifiable and empirically non-verifiable components separate. 

P It need hardly be pointed out here that these different philosophical nuances 
have vital methodological implications. 

; * * * (s 

c 

e Looking to the later works of Easton, it is very difficult to say whether he 


still continues to hold the same views as he has expounded in The Political System 


orhis views have undergone any change. In 4 Framework for Political Analysis 
and in 4 Systems Analysis of Political Life, he concentrates on the development 
ofa conceptual framework for empirical political theory and so naturally, there, 
he does not discuss (except in an elementary way in the introductory chapters) 
the philosophical foundations of political sicence esearch. But in the introduc- 
tory chapters, he clearly shows that he takes The Political System, A Framework 
of Political Analysis?? and A Systems Analysis of Political Life?! as parts of a 
continuous endeavour and so it should be presumed that he continues to hold 
the same views as in T/ie Political System. 


However, a close study of the introductory chapters of 4 Framework of 
Political System and 4 Systems Analysis of Political Life, somehow, leaves an 
impression on the reader's mind that there is some change in his philosophical 
attitude, if not of substance, of emphasis. In The Political System the emphasis 
appears to be on the development of an empirical theory in context of “a conti- 
77018 process of moral clarification ”. In his later works the emphasis appears 
to be on the develo pment ofa pure empirical theory, as far as possible, * detached 


ftom its ethical and historical entanglements’. This shift is clearly discernible 
34 m —— — 
" (Englewood Cliffs, Prentice-Hall, N. J. 1965). 


आ (ऐश Y., John Wiley and Sons, 1965). 
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in one of his later articles on “ Political Science ” in International Encyclopaedig 


of The Social Sciences. Therein, while discussing the impact of technica revolu- 
tion on the behavioral approach, he writes, the technical revolution “1145 brought 
about a profound transformation in conceptions about the role that theory plays 
as a tool for political research. Thereby it has tended to drive political science 
away from a prescriptive, problem-directed discipline to one in which research 

» 28 


depends increasingly upon empirically oriented theoretical criteria ”. 


He categorizes the behavioral approach prior to 1960 as ‘ problem oriented’ 
and post 1960 approach as dominated “ by growing commitment to the | 
and methods of a rigorous science”. In the post-1960 period “understanding 
began to take logical and chronological priority over premature efforts to pre- 


» 29 


scribe policies ". 


In that context, he writes that when the approach was problem oriented 
and the issues were discussed in context of ethical purposes, “ the ethical purposes 
defined at least some outer limits on the range of research 7, “ But when, by the 
1960s, these ethical criteria began to disappear, the gates were opened wide to 
an unrestrained flood of empirical research ".3? Here also, he agrees that there 
can hardly be any meaningful research without conjoining it with some criteria 
of relevance, and in this context, he writes that in post 1960's, theoretical 
criteria became a limiting and ordering factor, in place of ethical criteria of 
the past. 


"Unfortunately, he does not clarify anywhere whether the theoretical criteria 
to which he refers in that article bears any type of relation to moral criteria or not. 
If he means by theoretical criteria same as * pure science criteria’ without having 
any relation to moral criteria, then, it becomes very difficult to reconcile his earlier 
and his later views. The distinction he makes between pre-1960 ‘ problem 
oriented approach’ and post 1960‘ pure science approach’ appears to indicate 
that he has outgrown his earlier views and he has moved towards the relativistic 


- position. If there is really such a shift in his views, all the questions which Easton 


28. David Easton : “ Political Science” in International Encyclopaedia of the 
Social Sciences, David L. Sills, ed. (The MacMillan Co., & The Free 
Press, 1968), Vol. 12, p. 296, 

29. Ibid. 

30. lbid., p. 297. 
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has so ably posed in his earlier works against relativistic position, come upagainst 
him also. Can there be any meaningful social research without any direction 
indicated by *a moral framework ' ? Is * simple play of. imagination ' enough 
to develop insight in social relations or canit come only through *theimmersion 
in different value assumptions’ ? 31 Are values not likely to creep in * through 
ihe back door if we keep pure science as our objective? ? 32 


When Easton refers to theoretical criteria, perhaps he may have in mind 
| type of theoretical macro-models which Deutsch discusses in The Nerves of 
Government. But it can hardly be forgotten that those theoretical models of 
Deutsch are based on an integrative view of science and philosophy. 

[t seems that Easton is conscious of the difficulties involved in accepting 
such a relativistically inclined position. He writes, “ however, the clarification 


of the role of values and prescription in the methods of political analysis has 
posed a new and serious problem "7.33 But he expresses a hope that,“ it is through 
efforts to meet and conquer this problem that we can anticipate an acceleration 
in the conversion of political science from a synthetic science to a pure science ??, 84 
He does not show anywhere what the nature of that new and serious problem’ 
is and how the newly growing theoretical matrix — theoretical matrix largely 
based on the idea of value-fact separation — is likely to solve it. 


* 


While the views of David Easton appear to have moved in the direction of 


à “pure science’ theory, the views of David Truman and Robert Dahl appear to 
t. have moved in a somewhat different direction. David Truman, in his presidential 
8 address?5 to the 1965 annual meeting of the American Political Science Associa- 


tion, sets in motion a new philosophical trend in behavioral thought. In that 
address, he reiterates his plea for a new harmony between the traditional political 
Studies and the behavioral approach and for creating * a fresh consensus in the 


ic = 


n 3l. David Easton , ‘Harold Lasswell: Policy Scientist for a Democratic Society", . 


12-Journal of Politics -1950, p. 469. 
HB 2 n2. p.476. 


; 3. “ Political Science ", International Encyclopaedia of the Social Sciences, 
Vol. 12, p. 296. 
» lbid., p. 297, 


"Disillusion and Regeneration : The Quest fora Discipline 7, The American 
Political Science Review, December 1965. 
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. But here, he does not stop there. He goes a step further and | 
how rigidly empiricist view is inadequate and some infusion of speculative 


element is inevitably necessary for proper understanding of political life, He 
ation to predict, and a function of pre- 


discipline’ 


further says, “we cannot escape the oblig 
diction is to sharpen and to broaden moral choice "39. Moreover, here heexp. 


resses a view that fora long time to come, if not permanently," the discipline 
will have to place some reliance upon knowledge that is less scientific or even 
non-scientific in character 
in that address, he tries to seek support for his views by moving towards a broader 
advocated by Thomas Kuhns and Ernest Nagel.?9 Tt need 
views differ much from the Weberian or 


»37 But more important than all that, is the fact that, 


view of science as 
hardly be pointed out here that those 
the Brechtian concept of science. Kuhn emphasizes the discontinuous aspects 


of scientific development and Nagel leans towards hedonistic view of ethics. 
Each of the positions is quite opposed to the position taken up by Arnold Brecht. 


A similar trend is discernible in the philosophical underpinnings of Robert 
Dahl. In his paper on “ The Evaluation of Political Systems " in Ithiel de Sola 
Pool ed. Contemporary Political Science + Ti oward Empirical Theory,*9 Dahl 
regrets the attitude of behavioral scientists for not paying proper attention to 
the function of evaluation and shows how certain empirical methods can be 
profitably utilized for scientific assessment of values. In this context, he raises 
a note of caution that whatever the potentiality of empirical method, “ the 
element of judgment in making appraisals would not be eliminated or for tbat 
matter even reduced ".*! He enumerates the stages at which judgment enters 
in empirical studies and says, “in short, to handle data requires judgments, and 
to handle data sensibly requires good judgment "42. He continues : 


Even when all these data problems have been met, there still remain 
fundamental questions of judgment that transcend ordinary considerations 


36. Ibid, p. 873. 
37. Ibid., p. 872. 
. 38. Thomas S. Kuhn : The Structure of Scientific Revolutions Chicago, ( The 


University of Chicago Press, 1962). 


39. Ernest Nagel : The. Structure of Science : Problems in the Logic of 
Scientific Explanition (New York, Harcourt, Brace and World, 1961 ).' 


40. New York, McGraw Hill Book Company, 1967. 
41. Ibid., p. 176. 
42. Ibid., p. 177. 
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of methodology — questions, in fact, that are not much treated in books on 
method and statistics, for they seem to defy elaboration, or at any rate it 
seems difficult to do more than elaborate the obvious. Does the analysis 
seem to us truly valid, relevant, important ? At this stage we introduce 
not only explicit knowledge but what Michael Polanyi has called “ tacit 
knowledge*? ". 


It need hardly be mentioned here that Polanyi’s views of ‘scientific 

| ? run in a quite contrary direction to those of Arnold Brecht. 
* * x 

The attitude of Truman and Dahl clearly shows one thing that both of them 
find the relativistically oriented empiricist jacket too tight and they are in search 
of a broader view of science. Italso appearsto indicate that mere commitment 
toempirical method is not enough and some thing more is needed. Italso points 
to the fact that problems of scientific methodology can, under no circumstance, 
be divorced from the basic problems of the philosophy of science and ultimately 
those of the philosophy in general. 


This attitude of Dahl and Truman appears to reflect a new mood that is 
gradually dawning in our discipline. Sheldon S. Wolin in the conclusion of his 
article on ** Political Theory : Trends and Goals " clearly reveals this new mood, 
when he says : 


Perhaps the most important problem besetting contemporary political 
theory is not the question of whether theory ought to be firmly wedded to 
the methods and outlook of the natural sciences, but rather what version 
of science it will choose : the rigorous, fact—minded, anticonceptual view 
which believes that cumulative knowledge is the result of patient and 
dogged application of scientific methods or the view of science as an imagi- 
native undertaking, with its full share of speculation, playfulness, proclivity 
to error, and its ability to imagine worlds as yet undreamed of — an ability 
which would maintain the critical, proiective quality that has enabled past 
theories to speak meaningfully to the quandaries of political existence.“ 


This new mood is no doubt a sign of new health. None can deny the validity 
of the plea that without some broadening of our view of science. we can never 
hope to forge a synthesis between * empirical knowledge’ and ' speculative ele- 


, ments of knowledge — a synthesis without which we can never hope to equip 


SSS eee 
43. Ibid. 


In David L. Sills, ed., International Encyclopedia of the Social Sciences, 
(1968), Volume 12, p. 329. 
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ourselves with a ‘sense of perspective 018 sense of direction’. At the same 


time, we cannot forget the fact that if narrow empiricist view divorces us from 
deeper currents of life, too imaginative a view may separate us from ‘matters 
of fact? currents of life and may ultimately lead us to the Platonic position, 
None of the extreme positions can help us much. Only a judicious synthesis of 


‘empiricism and romanticism ' can help us. 


When we think of moving from Max Weber and Arnold Brecht to Kuhn 
and Polanyi, let us not forget that we are thinking of a major departure, a 
fundamental change. We should be prepared to do it, but not without proper 
consideration of the issues involved in that change and also of the likely | 
quences of that change on our fundamental commitment to empiricism. A few 
questions appear to be pertinent at this juncture. How far are views of ‘ science’ 
‘as expressed by Kuhn and Polanyi, consistent with our view of scientific know- 
ledge as inter-subjectively transmissible knowledge ? Can we accept Polanyi’s 


, 


concepts$ of * tacit knowledge’ and * explicit knowledge’ and his view of superi- 
ority of the former over the latter and still remain faithful to the empiricist view 
of science ? Is ‘judgment’ only a matter of ‘ intuition’ ? Can experience, histori- 
cal insight, proper training, and ‘ systematic and dispassionate empirical investi 
gations ° gradually improve the quality of ‘judgment’ itself or not ? Is ‘historical 
knowledge’, in spite of all its unscientific characters. not a somewhat more 
dependable guide than * personal knowledge’ ? Has not our aversion to dogmatist 
Marxist historicism created in our minds a deep seated bias against historical 
knowledge in general ? Is that bias not likely to prevent us from understanding 
the proper worth of history ‘as an indicator of major currents of our social 
existence’ ? Can we ever hope to formulate a somewhat clear ‘ theory of develop- 
ment" without having some idea of * progress’ — the idea of‘ direction towards 
which things move and towards which they ought to move’ ? Are the views of 
“evolutionary ethics ' ( as developed by L. T. Hobhouse, Morris Ginsberg and 
Julian Huxley ) which attempt to trace normative aspects of behavior to their 
biological, psychological and historical roots, not somewhat nearer the scientific 
approach than relativistic or mystic views on ethics ? Ts it not the time to look 


45, See the above referred paper of Dahl in Ithiel de Sola Pool, ed., Contempo 
pany Political Science : Toward Empirical Thecry and Mulford Q. Sibley's 
The Limitations of Behavioralism ," in J. C. Charlesworth ed., Contem: 

» © porary Political Analys:s. i 
46. MichaelPolanyi : Personal Knowledge, New York Harper and Row, (19. 8) 
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back and review the philosophical attitudes of eminent founder thinkers like 
Auguste Compte, Emile Durkheim, Karl Marx, John Stuart Mill, L. T. 
Hobhouse, Karl Mannheim and Sigmund Ereud over and above that of 
Max Weber and try to find out whether they can provide any further insight for 
empirical study of deeper currents of human behavior or not ? 


No doubt any discussion of epistemological and philosophical foundations 
of social science methodology is bound to raise many intricate and abtruse points 
| and we may not be able to shed any more light on many of them for some time 
; to come. But for that matter, we cannot relax our efforts to grapple with these 
: problems, as such efforts constitute our only hope to see light and to understand 
| better. In this context, one more question also appears to be pertinent. 
i Is interdisciplinary dialogue between political science and philosophical aspects 


which are nearer to it, such as comparative ethics, philosophy of science and 


philosophy of history, not as much relevant as interdisciplinary dialogue between 
political science and psychology or between political science and statistics ? 


Until now behavioral theorists appearto have shown preference for avoiding 
discussion of the basic philosophical issues on the ground that such discussions 
usually assume polemical shape and 1t is better that political scientists devote 
themselves to the development of an empirical theory rather than fritter away 
their energies in such philosophical discussions. The attitude, no doubt, had 
some justification when the approach was in its initial stage and when it had 
to fight an uphill battle against the old guards to secure a place in the 
establishment. But, is it justifiable today when the “ Young Turks” have 
become “016 Turks" andwhen the new “ Young Turks" are coming 
up to challenge the new “Old Turks" ? Under the present circum- 
stances, does the reluctance to discuss basic issues not prove harmful 
to the approach than helpful to it ? Is it not the time to think 
again of the basic issues and to review which of the different philosophical atti- 
tudes held by different behavioral thinkers as regards interrelations of ‘the 


gut of truth’ and ‘ the pursuit of good’ appears to be more valid and more 
elpful to the further development of the approach ? 


Behavioral approach to politics appears to be on the point of completing 


Me Not long ago, many of us believed that there can be ' political science 
Vithout politica] theory’. Gradually we realized our error. Today hardly anybody 


believes in it. Looking to the present mood of our discipline a questionnaturally 
arise j à nee 

usein our minds whether we are not committing the same type of error when 
Wi z Bo c 5 

© say that ‘there can be political science without political philosophy °. 
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Ad WA Yoriaai मंध्रिस्थापत्येनी ने परपरा mawi जावे छे प्रथम ५२५२। 
E ual सीधी cowl ada पूर्वार्ध सुधी, व्यापड ननी ed. vu ad प्राथीनमा 
yela ike deza eater gaai wad Wuj wei छे, था पर परानु पूण 
Asha zagu सान. Fvce Berar भेध्स्तिभू७भां aL भणे छे. २३-१ ayga 
ana Syd सातभी अदीन! Guat जाने vus सहीने! पूर्वाध Helly छे. प्रथम पर Uli 
wi HER us ades. del(Pre-Caulukyan jai E adi vivo छे. 


a ddl प्राथीनत ae गोप (fv. ara jai lala Sd edis al 
` अमूडनां ARIA भापशेबीना WHA तरीड wm शोणणे B. सोराष्ट्रमा शा Adlai ciai 
6-४४ akimi ळूनाणढ 6/९५१ sea? (aren पिर पभी wel) yawa? aa 
वीसावाड हना dassdla (Sa. ४७०-७८८) war; तथा ellus ap शिवम हिर 
du ov (ex un Sab ajar शने भूर्यभ ६२, ५।२५२०न। सूर्यम्‌ (रची dar भापनण२ 


१. ava, ळे. “RUS खन धी २३८6१29 खाइ Bua Ties ३२७” (१८७६), 
५. १८७, Aa ५१-५३; सांडणिया Aa. ही, “ouka खार 
२०८२१” (१८४१), ५. ५४-५८; MUYA 3. Ag, “धी २2५4२. 2०५१ 
vig २५८२१” (१८६८), Y. ७६, Ria नं. १ am २१५. 

२, io, Dla: “सोमनाथ dies रधर hadaa Buca wig Bua” 

(१८३१), १. ३८-३८, "Aem ३८-3५; aishe, Gudisa, V. «3; THY 

Guilsd, Y. ७६-७७, थि? नं. 2, २१८. 


3. $e, 5५२५१, पु. ४१, Aa ४०-४१; Waya, Gudisa, Y. ८०-८१, यि 


नं. 3, २१८. 
Y. Sed, Gudsd, पु. ४४-४५, vae ४५; Maya, 6५२३१, Y. ८१-८२, 
fao नं. प. : 
५. sa, 6५२५१, Y. YO, प्वेटत ३६-३८; से।भ५२, 6५३५०, Y. ८२-८३, Ri 
d. 39-३८. 


५. Seu, Gus , पु. ४१-४२, Mort नं. 3, पु. ४२; सामपुरा, 6५३१) ५. ८२) 
थि नं. ३८. 
७ HVA, 6५२५१, Y. १८६; सामणुरा, 6५२३१, ५. ८३. 
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[दान्‌ SAARE वगेरे WUA यावेबां शनुमे्डडाबीन (Sa. 9८८-८४२) प्रायीन 

kad गए थाय छे. तहुपरांत ya rea जाएसरने। म feraye; UNUECA 

(ja, यूथ aat सप्तमातुडानां, मंदिरे; णीमेश्वर तथा न्टीश्वरने। akaye; visendi 

yela WER, wierd यूयम ८२, पसता१३ ai नाग, सूर्य खने wada (es; 

Toler] Uai, awarded mara fea, श्रीनगरनां सूर्यं, शिव नने विध्यवासीनीनां 

माहिरा, Maela wela ver, भवेन्ना सूय, 35 रने पीथउमातानां भ्‌ हिरे; kij 

anjeli, eria diur राने खंळबिभाताम््र; selj kot, uad tt 

yela wee, oA] सूवमध्रि, aae आविज्ञम दिर तथा ana foveata 

yanadi stes wa WEZ; नवी uas sasar am Yu wla uf. 

viua e] शिवम (६२, आवावडनुं उटेश्वर भ्र, yaat® (सुपर तीर्थ 3 oa), 

aui? wire वरे स्थणोना मदिरा ydalqsasidla wea D.E 

unco 

८. $3 १८१२भा saad भर पर प्रथम aj (Ress पी. sua use 
उरी (Agaa Ru, deaa म्युजियम, १८१२-१३) त्यार पछी श्री. Weise 
रावणे, तेना. $21, 232A तथा त्मात (ground-plan) vid Ai use उरी 
(sva खोइ ooverd Real सोसायटी, पा. ११, vi. २, पु. ८१-८८). 
८. Weir WA जावेबा au स्थणनां RAA Ga डा. शेय. यु. Giada da. 

१८५३भां उरी. ed. 

१०. UL खेम, Gv. पाळ तथा श्री. ueusis GReise WAA पसनावडाना oai- 
भिर परनी वोध uan use उरी (०८५७ vis WUE NUA ARUAal, cvatota, 
वा. २, भा. १, भाय, १४४०). 

११. dal १३. खा भन्ने मंदिरांनी, शेष श्री. cheise ५. शाखी तथा भधुसूध्न 
ase Sa. acusui उरी तथा सर्वश्री as, शाखी तथा शे. ugus भट्ट 
पसनावडाना सूय भ्र पर aid use उरी (SRra जा Aw, १८६०-६१, ५,५८). 
viet aid शोध सर्वश्री aid, शास्त्री तथा cv. खेम, dada ad 
१८११ उरी adl. 

९२. adj सूर्य मर अ. ugus e Sa. resoui Que] ( 5 रियन्‌ २ Adie, 
१८६७-६१, ५.५८). 

१४.१५. BU भन्ने RAA शोध २१. पी. पी. vss da. १८।३भा उरी उवी. 

(Ad १८।७-५८भा श्री. mya qid amt जा wes विशे भाहिती रपी adi. 

१७१८. शा भन्ने मंदिरा श्री. aa तथा श्री. aisle Sud seri छे. वणी सोराष्ट्रना 
8२४५ aditu विस्तृत wea d भन्ने agaaa sal छे, ते परने। तेभने। 
viyleswi aAA wa 25 समयमा प्रसिद्ध थनार छे. 

- १८. Waerd wi Usa Rat सासापटीन। uy श्री. १९७७ dwar सौराष्ट्रना 

Agi wela HEA पर yaaa संशोधना sab छे. श्रीनगर, oldu, ५४५२, 

१६८४, नासर, जी३६२न। भंध्य्सिभूछे। तथा Meier, छाया, ceil, GERE 

३.88, awaa, जणो६२, भेवासा, ७०१७ Az call पायीन भद्रि dug 

शेप्या छे. तेमना राचुरोधथी Guroverdai ६९ water भे SM. १८६२झ शत 

WU uml aed astra उरेबी, जा suísdl व्यवस्थित 3434 मे भारा Wa 

“पी saua Seye खोइ opea ना Wiser खे (५. ४८९-५०६)मा 

९२,१ २५३पे २५४ श्री B. 
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andata न( ground plan jA eka £u wad वशी ४२७, खा प्रमाणे 
zais WEA ma aeai adai B. भीयाएी wad 


Twig evum छे. viuit i tugt ५ 
4 wa, car तं. 3 शाने vai HEY; 


ढरसिद्धमातानी Au dara पर eus wel i RC सि 
नश्वर ने, aan 3; vierailee dad पूर्व ag wA प्रायीन r तथा 
गाताना ने AEA मात गर्भ गुना adai छे. 


zais Gal aged ay yuri ॐ JULA श्यना नेवामां जावे 
छे, Suas सारीभंध्रि नं. ५ भीमेश्वर नं. Uaa 9, (sex bae] werik, AL शने 
wid WAGs, Ucierd Alarik, vieii? नं. 2 aal नंधीश्वरभंद्िर 
ने, २, Y MA प चा wsd भंध्रि। छे. 


ydg ddai agi मिर aed vey णूढमंडप्नी Wet aa छे. 
२ ejas AÈ लाजे. Aari (pilasters) ५२ 2sdat GPL छै शने saa 
buai भे 3 यार &? २१! (free-standing pillars) ५७ mami vud छे. 
वीसावाडनु Raik, पसनावडाना yt, गायली शते नाणमंध्रि; uat सूय भिर, ३,४३ 
mia घ्यामना याभुअभंध्रि; «rage sesei Yule) नवर्णाभ६२, से।नऽसारी- 
| ने. 3, eov. 35६२ वगेरे गर्भ गुढ अने. jew sui नेला. B, saa, शा 
usai RAA सन्गुने YURAA ug जावेबी Ga B. वणी, जा ayei Seals 
kai गर्भ गुर यारयने cea ciada wedi wa cri B. wl श्रोणीभा saute 
wla भिर vianik नं. ॐ aadik न. u तथा सेड सारीमुिर चं. ५ 
खने waww प्रायीन सूर्य मरिने) समावेश थाय B. 


at delat Fais iA सांधार AAF ajed यातर प्रधक्षिणापथनी 
waai छे. Tu} पायीन भंध्रि, २० sead १२७१२,२९ sj AU 58 vid 
जणध्रनां hik, dataj ieat? mre सूर्य भिर, ४२७० पेकषनु sasih, 
adore] पीथडमातानु मंदिरे wa जाएसरभंध्रि नं. उ dar णीमेश्चरभंधिर ने. २ vil 
usai RA छे. जा सांधारमंध्रिभांना ३टबांडनी सन्मुभे वणी शुगारयाडीनी uy Ad 
maai जावे B. मेवासा wie] येवेश्वरभ॑धिर शा used छि. adl usn आनिशर्भ दरमा 
ya खावी tat छे शने तेनी ydi AUAA Mover 8. 


Yala (सुप तीर्थ ) 3 भरवाणानु ovorecttariler, Wier पासेना ete] सबिन" 
afer Udsali नं. १ तथा २, णीमेश्वरमहिर न. १, sland विध्यवासिती- 
ediler, Beris yaik crud याभुअभध्र, wela 'भीमटेवब वगेरे ikal 


२०. HEA s, 6५२५०, Vde पर; सामपुरा, 61२३१, AA नं. २१५ शने WS 
२१. SHA AA., Guilsd, 2 33; से।भ५२, 6५१५०, Qa <i. २१८. 

२२, श, 6५२,५१, ५१८ ४२; MUYU, Guisa, थि =. २१८. 

२३. ५१, 6५२४१, 2 ४५; Ty, 6५२,४१, Ba नं. २१७. 
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पूर्व योधव शैबीनां seii ew zal ad गाने! समावेश थाय छे. या मंदिरा गर्भ २७, 
yen, Saw SN शने ९ गारये।डीनां eai छे. 

yd als शेबीनां Seals भद्रि वणी Wal परत्वे Add, पयायतन शने Wada 
dij UB ^ta HA B. सरमानुं Ws प्राथीन भंध्रि muda छे. पास्थर अने. 
भी बाशी ना प्रायीन भद्रि Ulu Ws खेड मंदिरे waa शने wad भग 
amada usdi HEAL छे. 

Qeder न. (elevation)dl gh ysiailqsa Adai मंध्रिनी नाह Aaa gtl 
ad ga B, रने dui lada शिणरना us (entablature)at थर सुधी Go - 
gani जावेवी, dadwi gie oM (projections) Gai नथी. au छता. zeais 
भंध्रिनी नाल duda पीठ लागे पन ३ maga (ets'GiL—inverted-cyma-recta ), 
Aug (wiazuDAst-fillet), ५.६ (set-torus), अपेता (3att--cyma-recta as roll 
cornice), भए) ( e9el--eave ), aleve ( u(2st--frieze ), aacil ( & 2-te-eave) वगेरे 
aìù( mouldings) facta sawi vud छे. नंदोखरमध्रे नं. २, उ, v, प; 
weve नं. उ, Sues सारीमंधिर नं. २, उ तथा duaia riearilee, wela 
भी१६१६ शने पातानां ने od मंदिरांनी दीवावामा था थरो जावेवा छे. सरभाना ज्यायतन 
मंद्रिनी. daa, पास्थर खने भीयाएीनां was भंध्रिनी dara तथा धासएवेबना 
Aldd HAUA मंध्रिनी दीवाबि। ua या ov usar adel विभूषित B. या शेबीनां 
HRA मंडपाना स्तन २६ शाने यारस aled छे शने उवयितू dui इभी, (base )at 
waa adi छे. 


wig wdeüesa Adlai vu मंदिरोना गर्भ २७ Gui शिणरनी श्यना (ake रीते 
Wea wai eiqsasidla भंध्रिथी wa न्धी पडे छे. जा Adal भंध्रिनां शिणरे। 
पणथियांवाण guls (पिरामिड) धाटनी टेड (corbel) पद्धतिजे, भांधिवा aa B. dui नीयेथी 
GUI ०४९ अभे SH जोछी बनाह-पढाणा6 tuad anaa a? ( horizontal-fiers ) a3 
85 GRA टोय (apex) aa छे. शा गय पर शिणरनां सति अंगे जनुडमे अमवसार 
(cog-wheel) » saa (cupola) भूडवामा जावे छे. वेणी नए, यार, पाय, छ, सात 
डे del ay avai जावेबा &भश: नाना seal समतव Ada यारे Al पाञ्चालोरे 
नभने Aal ad जोणणावेब छे, ते meai YMA (caitya-window orna- 
ments) १३ aieiga sawi जावे 8.*Y Aad या गणनां सुशेभना um tlt 
Seal $43: BAIA जनुरप sua: we avai wai जावे B. वणी dat 


=a 

भारतीय शिल्प-स्थापत्यना सिद्धांत आयेभा जा येत्यनारी 3 येत्यगवाक्ष नामाजिपान 
पाभी Ee सुशाभन “way” al adada छे. शो ORu we 
IRA २४भा जधिवेशन (बनारस )मां पुरातत्व Roni शा विशे में As 
पेपर, “ धी dep»us wig da पी रेग्पब्स खाइ yorta” abe ed तेषां au 
सुशेलन “cayal” Yad Auka vf Bag था पेपर 2s waai प्रसिद्ध 
Ad? छे. 
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तमने Ay BUSS duai जावे छे, 


STR 3 safe भूति ui 
बाम. गुण, SHA wid 41470 P x | 
UAL भु sed ufas(avi ( replicas 3 


खथंडरशमा वणी, salts AN शिणरनी fem नाता. 
miniatures Jat Guar seat 24 ४. 

सावा anda al विभूषित शिणरोने eat ae gare ( flat. 
roofed temples) dz जोणणवामां aia छै. ५ au tileze dp Kee छे 
AA ते नीयेथी Gua vdi E25 edel vigs २ Ba १ dai a3 laaa BAYA 
lau ak च. २, ब्टूनी WAS] avave “(८२ तथ! slaj akik? 
Casa शिणरना vue नभूवानो B. eke 25d aua wj wela भंध्रिर९|९ 
तथा भाएसरसभूहनु शेड म्र २९/९ ya 281६ छे, तेमना AÑ थरे. a 
खने diewud yma परावे छे. नार नु aise तथा vilscrviler «i aste 
Ru wa 2814 छे, wa dai waa छाद्यो (थरो) wai Aal acid गुम 
adail छे. पशनावशना सूर्य मं रिना शिणरना daa Aad भव्यभां A Gua ovdi 
A A नाना sedi यैत्यनारी शब उरहे।नी मध्यवता uA B.* शा शिणरना Gua 
ad yazsa anaa बाजे छे. duarte Riail, E जमर yt tila, aj 
ov ikr तथा Aagi नं. १ तथा चं. २,३१ agaa शिणरोवाणा मंदिरे, छे. तेभनां 
छ।६ ६३ LEA mies Y, ॐ 2 ad १ येत्यनारी yaaa ayha B. sawe? 
wa avai? yaa तथा Weier पासे छायानुं Alarik? uy agara 


~ ० 


edi. dus सोधी Gur थर नाश wadi डाब d 284 बाजे. छे. wig छाधेभाची 


२५. गुळरातना भंध्रिस्थापत्यूनी oleo wua alqsrelai मंदिरा. तरी शोणणाय्‌ 
छे. wu Adlai HERA aalas Uei (Asa) Avaa Mads ( ४.स. 
८४२)थी श थाय छे. था बीळ परपराना HEA प्रथम पर ust छाधय़ासाधधी 
agal evel परी रेणान्विव (uA curvilinear spire) शैवीने जनुसरे छ. ca 
adawa तेरभी lab vid yai zai २॥ Adai मंदिरे Gà 
shs astu ६शवि छे; डाने बांना समयना सतत परिशीलन ga wsdl ५९५३१ 
eal शा Aelal भंध्रिनी र्यनाभा Hani wa छे. 


२५/१. ५०२, 6५२४१, Vde ५१; MUYU, Guilsa, यि? १. 
२६. से।भ५२, Gurlsd, थि नं. १७. 
२४/१. Rove, a नं. २१, 
२९|२. ova, थि नं. 3v. 
२७. २०/१, Ma नं. 3६. 
२८. werd, a नं. १७. 
२८. Avd, Ba न. १. 
30. खेळून, Bia. नं. 30-3८. 
3१, ova, थि नं. १२. 
"Ed Aod, Ral नं. ६. 
33, २०४५, Rai. २६, 
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ganddi shs Hou ४, 3, २ सोधी 6प२न १ येत्यनारी nisani थर नाश 
५।म्य्‌(बु २५४ yad छे. शो३४्स्मिरसूड Wg पूवं १२३४ wela मटर, Aaa 
4, ७ au Gerrit सूर्यमंदिर 3४ ५७ २१२७६ छे. परतु येत्यनारी YMA त्यां ळे 
sua ada B ते aay’ उरीने ते नाश पाभ्यां Gala sb छाय तेम बाजे छे. Redial 
maik शिणर पण agaa छे x44 dat मध्यमा येत्यनारी सुशे[भननी nadt 
sa 9.31 


Masali नं. ३६ A uai sfasuifi289 तथा SUN ajile, 
slaai विध्यवासिनी ediki शिणरे। पंयछाच १३ giai छे, vu शिणरोना थर ६२४ 
GA wis ५ Y, 3, २, १ यैत्यनारी yard eisa छे. Ward सूय भं5२३८ 
dar भाएसरमंध्रि «Low Y? iasa शिणरधरावता adi, पर तु duel AN GRA थर 
qu थयो छे; शे Bestal aU rata शिणरना ad wai येत्यनारी viciszül 
agar ga aai छे. 


daud १३७६ शिणरना सोयी, Gura थरमांना Aala yU gu ai 
छे, परत माडीना पाय eel ६२५ cova नीयेथी Gua cvai mis €, ५, ४, 3, २ 
येत्यनारी YMA नवरे us छे, वणी जा ec Gael नानी नानी सम) छाधशिषरनी 
yfaglaed (replicas of miniature spire)ai sj3ueiat १३ wicisd Stal छे.४१ Us 
saj vuel 5६७२७ Aas earl ds wella भर पूर्‌ पा छ.४२ Basa 
ik? नं. sa Ruat १३७थधनी मध्यमा येत्यनारीनी aa 3 श्रोणी थावेदी B, अने 
WR नं, e£ शिणर समछाधनुं ede छे. 


AAU (युवान-सुचछ dla Jat ovrccailere| शिणर ११४६ B, अने ddl 
Udd aad यैत्यृभारीनी Avilell »ieisa छि.४३ 


ydaileisrsicla छाधशिणर (flat-roofs spire) del शने alqsasidla 
रेणान्वित Rur ( curvilinear spire ) शेवीना aud. zatea? प्रावस्था ( transitional- 
Stage Jal (id शङ Radai Seais HEA wa .ब्श्शवर्भाथी wa थया छे. जा ated? 
waai शिणरे।न। सन्यास छाद्शिणरे sh ऽभे रेणान्वित शिणर dele २१३प Sd) रीते 
ara sj ते २५४ ३२ छे. f 


३४. २०४१, a नं, 3c. 

३५. avd, यिन नं. २०. 

३६. Bod, Bia नं. ४२. 

39. २०४५, Riot नं. २८. 

३८. २०८१, Rol नं. ११. 

३८. २४१, थि नं. १३. 

YO. Ava, (qa नं. ३५. 

४१. २०४१, यि? नं. २५१; saa, 0५२५१, Vd2 ३८. 
४२, AvA, Biot <i, ४१. i 

3, Awd, Rot नं. ८. 
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waar प्रावस्थानां शिणरोमा प९ ने Ae Maai २ B. zia seis Ruda 
यारे पासा येत्यनारीना ५३५ (images) प्या नी pt Ro 
maga B. वणी aN शापन Ng be [नमिः 
(projcetions )ai ६4 थाय. छे, जा णवान्तर uus wet नभूने। UURI 
aliku Ruai Aa मणे छे. खा शिणरनी रेणाजोभा : andaa २५४ 8031 dud 
8. शे] भट्रनिर्णम ( central off-set ) येत्यभारीना ३पाउनने। eds ies R छै Bq 
तेना 319 AA F भूबनासिउना भाजे, संगत eed sull "Aldi Ens evudai 
guisa शाने vias Gal (Amalaka Quoins ) १७ aafia M s. LM e- 
EYN, Malik नं. २४१, gaie नं. १, 501५3नु arif, wanda, 
warez, धूभवीनु adail, ciglmarifer नं. १, UR खने Udai Wella भिर 
da agalelei lased WWE वगेरे भध्शिनां शिणरे। जवान्तर प्रावस्थाना प्रथभ Ged 
५३4. sal 3241४ Gua नभूनाशो छे. vided? प्राविस्थाना 225 भद्रान शिणरेनी 
रेणाओोभा तेनी. रतिम्‌ naaa yas eA aas उपाडनाना, साव. weud ०७७१ 
छे. duaj iarl, ४४ नंद्री&२भ ६२ नं. 3 शने ४, aleile नं. ६, 
magad sasate aad waar shart y ferae Alai wea नं. ८, 
८, १6; Malai WHA Wai WEA नं. १, उ शने ४ तथा yadan हिर; 
yer vadai? Masuli नं. ३, भीबेखरनु शिवम ६२ wa ग्रायीनु 
भीमदेव॥ १३२ भरवां aded? प्रावस्थाना UMA mas पाडनाना vea uad" छे. 
ele Acie wa cha ue asidla dan हिरे. (rock-cut Temples)at «cust 
घाटन छावएना घटने भणतु भीभेश्वरम हिर न. ef aal size] R५२ (gable-roofed 
spire) wm del प्रायीनतानु सूय 8. ANA ]ु०/र[तमा. BU घाटने। जा Ws ov Guach 
नभूने। छे. 

ydailqsasidla तेम ov रावान्तर wlaralei तमाम मंद्रिनां Madd AA 
- २१4५ dat 58९ १३ (aca sel diu B. 


ydalgsa ddai wu भिरि Wai Seeds ikla war ara aede 
(pilasters ) (aejüa छे. vadas wadu हिर, youurid aa got ६२, «aste 


४४. शेषन, Ria =. 3 शने २७२. 
४५, Vera, थि^ ऽ. १५, १९. 
४९. Bova, थि? नं. २१, २२. 
४७. २०४५, [iot नं. १३३. 

४८. Awa, थि <i. ४. 

४८. शेषन, (i^ नं. २७. 

10. २५४१, Brot नं. १०७/शे. 
14. Reva, Rol न. 23/2. 

१२, २८, यिन नं. २४. 
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pase, भाएसरम (२ नं. उ, ११० deari, सीमेश्वसमष्ि नं. १ तथा २; 
quash नं. १, goj शिवमंध्रि, भाणीरानुं anja वगेरे भद्टिरिनां As 
wa Adi पर 25841 छे. रामां भाएसरनां WML ८, auat oika 
१० dal सून पाचा aagal (xui १९ Varad B. नाडीनां मंदिरे ४ भी तास्त cu 
पर asdal 8. 

zais HENI भीतार्त AL Guria Huni tet za Gi ( free-standing pillars )नी 
aa Mai जावे छे. पसनावडाना नाज तथा Akai १० clama Gu, stpuata 
नेश्चर्मदिरिमा २ भी वास्ति, daad icai s eared’ शने रा esa 
runi छुट ed मि।नी, संण्या adl छे. 


uds Adai aui भंध्रिनी, मध्यमा ४ छटा स्तन खाने १२ eaa ad 
Lwa Mami जावे छे. श्रीनगरनुं विध्यवासीनी edlailer, णीमेखरनुं गुण्य (चर, नरवाणानुं 
#गन्‍नाथमंधिर, Wawa HUET तथा पाताना YAW era UA शा wsdl Wee 
6६७२0, छे. 


yud YAH LEAL मंडप माग MAd यार छूट xad GU पर 2548 छे रने 
qui भी तासत निना, साव mieua छै. del cv श्यना णीमेखरना बबली छावएवा०ण। भंध्रिना 
guai Fai जावे छे. adva Xu, 588 तथा ध्यान याभुअभंधिर तथा 
णीभेश्चरमिर नं. cat Hai wa जावी. e Weal B. उध्वारना वराइमंहिरना Heya 
६ WAL WA २ भीतास्ते! B, पर तु भंडपना veu पर आटणूए जावेब पारवे Asa 
ddsedl dÑ (dwarf pillars) ५२ Bad 8. ad vasa sasiz 
मंडप v भीतास्ते! पर छे, परंतु HUA ced yA ६३७६ (eave) (àej(Na 
agua) (balconiesyui ने ने वामन a Gu छे. धासएवेबना sistir wou यार 
AN ५२ BA छे, परतु du प्रवेशद्वारनी ete Uy ने ad Atel eva छे, du 
of RUA पश्चिम aad ने oz BWA 60२ शाने ch न्नी duai As रोड 
जमे! B. Gusa नघा cv मंध्रिना मंडपना xd GU AA यारस घटना छे. स्थापत्यनी 
परिभाषामा जा धाटना iMd zas’ S als जोणणावेबा 8. cv स्तनी थारे 
UvA मध्यमा मर्टनिर्ण मनी Ava डेय B ते usal ea Gua स्थापत्यनी १रिभाषाभां 
Cotes? alge जापवामा जावी B. जावा स्व Gu पीडाराना प्रायीन भंध्रिना तथा Mag 
Wau gual Maai जावे छे. पसनावडाना Wda Ra Aard ध्शनीष 
नाण sags’ usA छे. पसनावडाना yik AMAL सतक HS शोऊ oy MsR 
नथी. Murnik ने, qu guar ea Ru नीयेना BE यारत अने Ga CURL 
vesla (aeacd-octagonal) UA sÙ स्वभ awdi Ma स्वप 
( composite Shape) use sì छे. 


पूर्वे यौबुखय शेबीना भव्शिनी ymd स्तमिविधान पए २६ 8. भी याणी 
WA soleil शिवभह्रि। तथा slaai सूर्य मंध्रिनी शुभारयेडी शोभा २ भी तास्त Gu शने 
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ने छटा eiM जावेबा B. Marlu थील As mela Raid soul] qa 
ja Marea Qi (pilasters ina pair) i4 jus छट स्व भान ARR स्यन। छे.२॥ 
Adai 5245 ulead yoa [य (P-A) (Porch having three. 
compartments Jd] au धरावे छै, slad विध्यवासीनी, elie, vilia 
भुण्य भ्र, ARUNA ०४१४५१ भटर तथा adod yl भंध्रिनी Y RUL ou used 
छे नन ते dsl VL भागे भने छूट ed GU शने YB भाजे छ छ Alei val 
छ. aÑ vildarriewrys Wai पीणेश्वरभध्रिती Ps- यार aed’ ay 
छे, al ad Wasa asik शुगारयोडी ने cil’aiea’G Ble BW भागे यार छर 
स्तना जावेबा छे. जा Adlai 32415 भ्यिनी शु ural वणी sataa ( sloping-seat) 
sx Aks (dwarf wall il cisa उरेबी mami जावे 8. etd, Beta zita- 
भध्रिनी शुणारयोडी v gAs’ Use वामन्‌ २५ Mell (ae]füa छ. seda aerieni 
saladysd JAA छे. Merile नं. ६ ((१५७०(६२ )नी, yU zi 
५७६३" 9१२१ छे. 

५१योुऽय Adai feral d, RUNIA (dar wekua भोटे लागे 
सपाट ७५९ (११०१ gas-flat roof) १३ ॥३4। ga छे. Feds स्थणे wu ena 3 
Ded MUUA १३५ ata परतु २१११ जावेक्षु B. वणी ue वार ढाण पडता 8140 
पर शो भीके थर (layer) यढाववामा जावे छै नथी dei २१२ ale पजयियावाणा ges 
छापर नेवे! भने छे. वणी २ iai d पर येत्यनारीना yU un vika saai 
२॥वे छे. WS पर As खावा यार थरेथी, विभूषित भं3प-जाय्छाधन Aas सारी, नं. ea 
site पर mami जावे BNS २॥ wsdl ual eaul werd स्थापलनी 
परिधा ‘gita पिढान gast’ seai जावे छे, waandaa siasilerd ५६क्षिए।1५५नी 
स्थना Gas ad २॥१। gaat Masia gasd छै, wider सूर्यभहिर wa नोरियान' 
ajoilta HSU पए, ९॥ cv रीते urd उरे छै, पसनावडाना madik 
मंडप पर gidd Malad) श्यना छे un तेनी visae छत alqsa anani aul गीती 
aia ‘sles’ (hemispherical dome) ala aad B. तेनी. मध्यमा. ‘usher’ 
NS) प छ. या Well पाछबा समयन yakina siad Stare संभावना 8, 
as o e छावएने ale GUAL लाग giad Meta gan वडे aida D wa d 
सात थराने ddadl छे ed ov नहीं, पछ U eds थर dp ysis १३ शई 
SAL छे. 


५३. AYR, 5५२५०, थि नं. ४२, 
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OF A TEST OF PERCEPTUAL SPEED AND 
ACCURACY 


Dr. K. G. DESAI 


Professor of Education ` 
University School of Psychology, Education and Philosophy 
Ahmedabad-9 


Introductory : 

Analysis of a number of clerical jobs has revealed two important character- 
istics in the duties of clerks : (1) speed in checking numerical and verbal symbols, 
and (2) accuracy in checking. Typewriting, comparing, record-keeping, book- 
keeping, and such other duties of clerks call for a good perceptual speed and 
accuracy on the part of the worker. ( Super and Crites, 1962, p. 160). Cashiers, 
booking office clerks in railway, state transport, cinema theatres and such other 
concerns also need to have high perceptual speed and accuracy in taking out 
appropriate tickets and counting their value. Many clerical workers use tables 
or ready-reckoners and in referring to them quickly they must have a good 
perceptual speed and accuracy. Proof-readers must also possess good perceptual 
speed and accuracy in doing their job efficiently. Managers, administrators, 
auditors, chartered accountants and such other professional workers should also 
Possess high degree of clerical ability, chiefly perceptual speed and accuracy. 


In addition to these two abilities, clerical workers need to possess a fair 
degree of intelligence, motor skill or manual dexterity, verbal ability and number 
ability. Different types of clerical work need all or some of these abilities in various 
Proportions ( Bingham, 1937, p. 152). It is, therefore, difficult to recognize the 
Soup of abilities involved in different types of clerical work as clerical aptitude, 
although some test-makers have named their tests as tests of clerical aptitude. 
(Super and Crites, 1962, p. 161). 


Minnesota Clerical Test : 


AS part of the great project on test construction carried out at the Minnesota 
“ployment Stabilization Research Institute during the thirtees, this test was 
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he name of Minnesota Vocational Test for Clerical workers which 
Minnesota Clerical Test. It includes two 
and (2) Name comparison. It was designed 
d girls of high school age were also prepared 
kers in general, gainfully employed adults 
h as shipping clerks, routine clerical 
k-keepers. ( Bennet, 1959 ). 


devised under t 
was later changed to its present title 
sub-tests ; (1) Number comparison 


for adult use, but norms for boys an 


in addition to those for clerical wor 


and various specific clerical occupations, Suc 


workers, bank tellers and accountants and boo 


Desai Speed and Accuracy Test 
Construction : 
ucted a test for assessing the perceptual speed and 


The present writer constr 
Clerical Test. The Minnesota test could 


accuracy on the lines of the Minnesota 
not be adapted directly as it was no use translating the names of American 


and of American shops and companies, they being very foreign to our 
Number test could have directly been used changing 
ought desirable to prepare a new one on the 


people 
young boys and girls. The 
it into Gujarati script, but it was th 
same lines. 


mbers. half of which are similar and half of which have one 


200 pairs of nu 
digit less or dissimilar were coined for the Number test. These numbers have a 
has to puta w tick mark | 


span of three to twelve digits. The subject 
the pairs of exactly similar numbers. He has to do this type of checking 88 


quickly as he can. The following are a few examples : 
५५३७ —— UR 9 
४३0१२- V —— 3012 
246$23 $4102 —— NM —2216$228SU102 
YIUCIS32U— Woecos3au 


For the Name comparison test 200 pairs of names of Gujarati men and women 
and of Gujarati shops and companies were coined. 100 pairs had similar name 
and 100 had dissimilar names. The dissimilar pairs had only one letter different 
in them. The following are a few examples : 
yge cauad $— Vay ge taad 5. 
भुध्पी (eus wdat———3J£4. Agas udal 
गांधी मादी ler, १९६२ जांधी viel मंदिर, 5३६२ 
usa ७४२५९१५ —usia elsta 


It was thought advisable not to introduce dissimilarity because ० 
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qaa or ced ४ 016. All other types of dissimilarities were used. In the Minne- 
| test, Kirkpatrick (1957) observed a defect that the dissimilar element 
occurs in the latter half of the numbers in 77% of the items in the Number test, 
so that if some subject reads the numbers from the end, he would save time. 
Desai test does not have any such defect and the dissimilarities are evenly distri- 
puted in both the numbers and names. 


Since the nature of all the items is similar and since this is essentially a test 
of speed, itwasnot necessary to carry out item analysis as in other types of 
psychological tests. The Minnesota test was also not subjected to the tradi- 
tional type of item validation. In this type of tests, the validation of the entire 
test is automatically the validation of each item and each item has the same diffi- 


culty value. For these reasons, the test was not subjected to item validation 
“and the difficulty values of the items were also not determined. 


The test has been printed on a single sheet of paper and the paper is folded 
in a special manner. The title page remains above, turning which two pages of 
theNumbertestappear. Then, when the second page ofthe numbertestis turned, 
instruction for being ready forthe second test appears. When that page is 
turned again, the two pages of the Name test are there before the subject. 

Lastly, when the second page of this test is turned, the title page appears 
J again. 


The Norm Groups : 


The main purpose of standardizing this test was to prepare a tool for guidance 
Purposes. It was not aimed simply to make it a clerical aptitude test since what 
is thought to be clerical aptitude is composed of a number of specific abilities. 


n Since perceptual speed is the main element of this test and since it is one of the 
5 composite abilities in clerical aptitude, it was more advisable to call it simply 
it à speed and accuracy test. It will thus serve many more purposes than merely 


testing clerical aptitude. It will be applicable to all situations where speed and 
accuracy are involved. 


The main norm group, therefore, was chosen from high school pupils of 
Gujarat. For comparison, a small group of students reading for their Government 
Commercial Diploma examination was also chosen. Moreover a group of clerks 
Working in a textile mill were administered the test. 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


TR... can Fo. Digitized by Arya Samaj Foundation Chennai and eGangotri 


| शि 


i 104 | 
The following table shows the description of the norm groups : 


Table 1 : Description of the Norm Groups : 


Group Male Female BET = tai 
Pupils of Std. VIII 174 66 240 
Pupils of Std. IX 388 82 470 
Pupils of Std. X १ 400 50 450 
Pupils of Std. XI 267 40 307 
Students of Govern- 
ment Commercial 

Diploma 20 m 20 
Clerks of a Textile 
Mill 34 Jis 34 


धाता 


The tests were first administered to equal number of classes of Std. | 
IX, X and XI of urban, rural and semi-urban schools of Gujarat, thus 
taking equal samples of pupils in the four grades. It was, however, observed that 
among Std. VIII pupils there were some boys and girls whoseage was less than 
13 or more than 14, 13 and 14 being the modal ages for this grade. Similarly 
there were some boys and girls in the sample of Std. XI pupils who were younger 
than 15 or older than 17 years, 16 and 17 being the modal ages for this grade. 


Inclusion of younger and older pupils in the norm group would vitiate the 
norms and therefore such pupils were weeded out. The remaining pupils have 
been included in the norm groups. Although they make unequal samples of differ- 
ent grades, their number does not make any material change, since it was decided 
to fix up grade norms and not age norms. 


Administration and Scoring : 


Necessary instructions are printed on the title page of the booklet for the 
administration of the tests. They are to be explained fully to the subiects. It is 
particularly to be pointed out that this being a test of speed and accuracy both 
are to be paid attention to and not either of the two. Four illustrations of the tW? 
types of sub-tests are printed on the title page which are also to be explained 
with particular reference to the dissimilarities wherever they are. | 


The test is then to be administered with a time-limit of eight minutes for 
each of the two sub-tests. The first test to be given is Number Comparison Test 


In Public Domain. Gurukul Kangri Collection, Haridwar 


E - SNAR 


Digitized by Arya Samaj Foundation, Chennai and eGañgotri. `. j 
- d x | w r. 


| standardization of a Test of... | zw Bm ^ 105 


and after its eight minutes are over the subjects turn over the page and take.a 
little pause. Then the second test is to be given. 


— Stencils of correct answers can be prepared for assessing the answer. 
Correct and incorrect responses are to be totalled and entered on the table on 
the title page. The score is determined by the formula R-W to keep out guessing. 
Both the tests are to be scored separately. 


Evaluation : 


Medians of scores of each norm group are calculated. A ready-reckoner 
of percentiles from scores is prepared with the help of which the individual 
subject's percentile rank or standing in a group of hundred can be found out. 
PRs. of an individual can be read out from the ready-reckoner as per all different 


norm groups. 


II, 

us The following table shows the norms on different samples : 

at Table 2 : Norms 

an 

y Norm Group N Number Comparison Name Comparison 


'er 
b Qi Q enr 01 00 005 
he Std. VIII Boys 174 78 92 106 62 80 93 

Girls 66 87 105 112 71 92 105 


Std. IX Boys 388 78 94 114 69 81 99 


ed 
Girls 82 89 110 124. 76 10 114 
Std. X Boys 400 87 105 124 77 94 108 
he Girls 50. 10 120 136 80 1010 12 
is 
Std. XI Boys 267 10 118 142 87 107 129 
) 
Girls 40 109 131 153 9 124 149 


Govt. Commercial 
Diploma Students 20 122 147 160 89 122 151 


Clerks of a "Textile Mill 34 95 1177 147 75 105 135 
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(3) Students of Government Commercial Diploma show higher norms | 


. Reliability : 


split-half method and by Kuder-Richardson formula The test-retest reliability 


also on their combined sample administering the test again after six 
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Observations : 

A perusal of the norms given in Table 2 bring out the following 
points : 

(1) Sex Difference is remarkable in the norms of all school grades. Girls are E 
found to be superior to boys on this test. The difference is quite big and 
does not need application of test for significance. Similar results have 
been obtained in the Minnesota Clerical Test ( Andrew and Paterson, 
1934 Englehardt, 1950; Schneidler and Paterson, 1942 ). Sex difference 
in favour of girls has also been observed in the Clerical Speed and Accuracy 
Test of the Differential Aptitude Tests (Bennet, Seashore and Wesman, 
1959) and the General Clerical Test of the Psychological Corporation, 


(2) Age and Grade Standivg also seem to influence the scores on this test, 


The higher grades show higher norms and since the ageis represented in 

grade standing. scores seem to be increasing with age, so far as the school- = 
sample is concerned. The same result has been obtained in other clerical 

tests referred to above. 


ordinary high school students of the same age and grade. It seems those 
who have selected clerical work as career are better on this test than pupils 
in general, 


(4) Clerks working in a textile mill show lower norms than the XI grade 
pupils but higher than the X grade pupils. Their norms are, of course, 
much lower than those of the students of Government Commercial 
Diploma. This strange result may be due to the biased sample of clerks, 
since it did not represent clerks in general, 


The reliability of the two sub-tests was found by test-retest method by 


was determined on homogeneous samples of four school grades severally and 


months, 
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The following table shows the reliability coefficients obtamed by the three 


| methods 5 
Table 3 : Reliability Coefficients 

BS भ OS म ia 
: Method Sample _ N Number Test Name Test | Number Test Name Test 
d Boys Girls Total r SE, r SE, 
e 

Ü Test-Retest Std. VIII 26 12 38 80 00 CEN 
e (interval: Std. TX 2 19 40) 702 OVINE 
months) Std. X. . 11, DN OU ENO 
i Std. XI 32 11 43 -06 -08 .67 .08 
i All grades 

d combined. 90 71 161 .85 020 s A 
split-half F 50 50 100 ‘9 .006 .99 .006 
: Richard: ., 50 50 100 .83 .02 .87 .02 


son 


The test-retest reliability varies from .66 to .92 inhomogeneous groups 
and is .85 and . 87 in the heterogeneous group. It is remarkable that the Name 
test shows alittle greater reliability than the Number test with only one excep- 
tion. The corrected split-half reliability is almost perfect and the reliability 
caleulated by Kuder-Richardson formula is also very high. 


Allreliability coefficients obtained on thistest are higher than those reported 
on the Minnesota Clerical Test. In the latter test, the split-half reliability was 


de 
4 found to be .85 and .89 and test-retest reliability ranged from .56 to .81 (Super 
ial 


and Crites; 1962, p. 171). 
Validity : | 
© The validity of the test was determined by correlating the Number test 


With the Name test on a sample of 230 drawn equally from all the four high 
school grades, The coefficient of correlation came to be .73 with SE, of .03. 


ity This correlation between the two sub-tests is lower than the reliability coeff- 
cients ofboth the tests. This indicates that one of the two tests measures some- 
thing not so well measured by the other. A similar result was also seen in the case 
of the Minnesota test. (Supper and Crites, 1962, p. 168). It was found to be 


d . D ८ 
Je to higher correlation of Name test with intelligence. 
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In the present test, therefore, correlation of the two bis was obtained 
on a sample of 135 composed of all four school grades with Desai-Bhatt Group 
Test of Intelligence which is verbal in nature. It came to be .35 with SE, .08 for 
the Number test and .50 with SE, .06 for the Name test. This corroborates the 


a view that the higher correlation of the latter with intelligence is responsible for 


9 the inter-sub-test correlation. 
Thus intelligence is found to be influencing perceptual speed and accuracy, 


Applicability: 

This test is designed to measure the perceptual speedand accuracy, 
very useful in clerical and allied jobs and can be used with high school pupils 
and adults. It will be very useful in guidance of students and also in selecting 
better persons for clerical jobs. The tests and the manual of directions are 
published by the author himself and can be had from him on demand. 
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CONSTRUCTION AND STANDARDISATION OF THE FAMILY 
AND SOCIAL ADJUSTMENT INVENTORIES* 


HARKANT D. BADAMI 


University School of 
Psychology, Education, and Philosophy 
Gujarat University, Ahmedabad-9 


SUMMARY 


The main purpose of the present attempt was the construction 
and standardisation of the family and social adjustment inventories 
in Gujarati. Both the inventories are intended to be used with high 
school and college students for counselling and research. They are 
self-administering. The family adjustment inventory and the social 
adjustment inventory have been standardised on samples of 
3,273 and 2,912 male and female students, selected from some of 
the districts of the State of Gujarat. Both are provided with norms 
based on standard deviation units. They showed satisfactory 
reliability and validity against several criteria. They can be used 
with caution with special groups. The work of further validation of 
both the inventories against the interview data is in progress. 


Introdaction : 


Recently, as a result of guidance movement in India and especially in the 
State of Gujarat, several guidance centers have been established at governmental 
110 institutional levels, Different universities in the State of Gujarat have also 
Started post-graduate programmes in guidance and counselling to meet with 
the needs of trained personnel. Further, a strong need is expressed by several 


Workers in these areas at different levels concerning psychological tests for 
V hd 


* The research reported herein was supported through the research fund 
of the University School of Psychology, Education and Philosophy of 
the Gujarat University, Ahmedabad ( 1967 - 1969 ), 
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guidance and counselling purposes. Just to meet with this need, an humble effort 
has been made here to construct and standardise the family and social adjust- 


ment inventories for high school and college students of both sexes. 


Purpose : 

The main purpose of the present inventories was to provide tools for measur. 
ing family and social adjustment for guidance and counselling of the students, 
Further. both these inventories can also be conveniently used for research 


purpose. It is hoped that they will be usefull to teachers, councellors, social 


workers and researchers. 


Description : 

The present inventories provide two separate comparable measures of family 
and social adjustments. Each consists of 40 items. The individual is required 
to respond to each item in both the inventories by encircling any one of the 
three alternatives —‘Y’. * ?' and * N' — given at the end of the item. There 
isno time limit for completing either inventory. Each would ordinarily take about 
fifteen minutes for the subject to complete. They are self-administering. | 
the required directions are given in the beginning. Like other personality inven- 
tories, it would require a good rapport between the person administering and 
the person taking them. In each case scoring can be done in accordance with the 
key provided in the manual. The responses given to the “ ?” question mark 
are not to be counted. A higher score indicates good adjustment and a low score 
indicates poor adjustment. The raw scores are to be converted into T — scores. 


Item selection 


Pool of items : 


All the statements indicating family and social adjustment were collected 
from various sources such as students’ free writings, group discussions among 
the students, interviewing the several students, inventories—foreign and Indian- 
and relevant literature. On the basis of the information collected, several items 
were prepared to suit the adjustment inventories. All the items were edited by 
a panel of five experts for their face validity. The experts were also asked to give 
their comments regarding the structure, language and eXpression on each item: 
All the items were also presented to a group of male and female students with 
a view to finding out ambiguity and removing them. 
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preliminary try-oat : 

Thus, the preliminary forms of both the inventories, with necessary instruc- 
ee administered to a group of about two hundred male and female 
senior high school students. They were administered in small groups. Re- 
spondents were asked to give their comments on any item or items and on the 
total inventory in both the cases. Consequently, all the ambiguous, double 
barrelled and mis-leading items were eliminated. 


| analysis : 

Ninety two items in family adjustment and seventy five items in social 
adjustment inventory were subjected to statistical analysis. For determining 
the discrimination power, and internal consistency of each item, both the inven- 
tories were Separately given to a group of approximately 350 high school and 
college students of both the sexes. Only forty items in each case were selected 
for final administration. 


Final Administration : 


E. For the standardisation purpose, the family adjustment inventory was 
, administered to a group of 3,273 and social adjustment inventory was admini- 
stered to a group of 2,972 males and females. The said samples were separately 
drawn from some of the districts of the State of Gujarat — Surat, Ahmedabad, 
Panchmahals, Mehsana, Surendranagar, Rajkot and Bhuj. In both the 
cases samples represented urban, semi-urban and rural high schools and 
Colleges especially Arts, Science and Commerce. 


Norms 


For facilitating the comparison, the norms are given in T- scores. Any 
raw score can be converted into T - score. 


Table number 1 : Norms based on SD units 


Sr. No. - Category Family Social 
1 Excellent adjustment 55 or more 67 or more 
2 Good adjustment 44 to 54 56 to 66 
3 Satisfactory adjustment 34 to 43 40 to 55. 
4 Unsatisfactory adjust- 27 to 33 29 to 39 
ment 
9 Poor adjustment 26 or less 28 or less 
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Table number 1 gives separate norms based on standard deviation units 


scale for both the inventories In each case the obtained 


on a five point- 
T-score can be interpreted with the help of the given norms. 


Reliability and Validity : 
The reliability was deter 
and split-half methods. 


mined for both the inventories using test-retest 


Table number 2 : Reliability Coefficients 


Coefficients of in" 
reliability 
Sr. No. Method Family Social N 
Test-retest .82 .85 109 
2 Split-half corrected with | .87 .90 126 
Spearman-Brown Prophecy 
Formula 


Table number 2 gives the reliability coefficients for both the inventories 
The reliability coefficients for test - retest method and split-half method cor- | 
rected with Spearman-Brown prophecy formula were .82 and .87 in case of | 
family adjustment inventory and .85 and .90 in case of social adjustment | 
inventory. Thus, they showed fairly good reliability. | 


The family adjustment inventory was correlated with Dr. A. S. Patel's 
_ Kutumb Sumela Mapsuchi, and it has given a validity coefficient of .61 ona | 
mple of 75 senior high school students of both the sexes. | 


Both the inventories — family and social — have been validated against - 
iterion of teachers’ estimates of family and social adjustment of their | 
j ts of both the sexes. It gave a validity coefficients of .59 and .65 separately TE 

or family and social adjustment inventories respectively | 


> significant differences between the means of delinquents and normas | 


d for family and social adjustment inventories. The critical rati | 


6. 59 and 10.72 for family and social adjustment inventories resp? 


cedure for validitation of both the inventories against intervie 
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Limitations £ 

The present inventories have been devised for studying normal school or 
college going population of both sexes. So they should not be used for studying 
groups with special handicaps or deviations such as the physically handicapped, 


blind, criminals, etc. 


Suggestions : 
An attempt could be made for construction and standardisation of the 
inventories for measuring school, health, emotional and occupational adjustments. 
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wiruatat B. 


(2) wu परीक्षा 3 yesd नथी. प्रश्नाचा सार्‍या d जटा era नधी. ee 
usa. uj विशिष्ट Aer B. wal रापत पटेल Us प्रस्न पाणी 
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ah du न हो di प्रश्नाथ “१” Be Ge गाण “0” उरे, 


(3) ७६५२७- (१) daki धरना acà al सारे An छे O 4 


x dud बाजे छे? T 
(2) तमारी साथे तमने न गमती व्यित रछे छे! wt 10) | 


fi ~ G ~ ~ A ~ » | 
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Accompanying the advance of scientific knowledge of intelligence, there 
has developed an extensive folklore about the whole matter. Perhaps no term 
in Psychology other than intelligence is so generally used with functional 
meaning by young and old, literates as well as illiterates and yet, it is the very 
term which is found difficult to define with exactness by Psychologists. Physical 
scientists, too, are at stake while defining some physical terms. As for example, 
“electricity ° can be experienced and measured by its varied effects but is defined 
in a round about manner. The same holds true for the term ‘ intelligence’. It 
can be known and measured by observing how one behaves in a standardised 
situation as that of testing, but, no two definitions reveal one and the same thing. 


An attempt is made here to give a brief survey of the various descriptions 


of intelligence beginning from Cicero and ending with the modern period of 
Piaget and Hebb. 


Origin of the Concept : 


According to Cyril Burt (2) the term intelligence goes back to intelligentia, 
a term introduced by Cicero. The former, then, adds : 


"As Guilford has reminded us, the modern notion of ‘intelligence 
Be a unitary entity Wasa gift to psychology from biology through the 
instrumentality of Herbert Spencer... .. .. During the evolution of 
animal kingdom, and during the growth of the individual child, the fund 


amental capacity of cognition progressively differentiates into a hierarchy 
of more specialized abilities —sensory, 
tional, much 
twigs. 


perceptual, associative and rela- 
as the trunk of a tree Sprouts into boughs, branches and 


To designate the basic characteristic, Spencer revives the term 
“intelligence ’, 
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Definitions of Intelligence : 


After the first scale of intelligence measurement was published by Binet 
and Simon, psychologists tried to study and define the term intelligence critically. 
symposia were Feld on the prc blem, and numerou voices were heard. According 
to Spearman, 2s quoted by Gu 11010 (4), intelligenc> became a * mere vocal sound, 
aword with so many meanings that finally it had none’. To present a mere parade 
of definitions would serve no purpose but would rather be a dull affair. Comment- 
ing 01 the definitions of intelligence, McNema: (7) humorously stated, “ It 
might be clairacd that no desinition is required because all intelligent people 
know what intelligence is — it is the thing that the other guy lecks ". 


After studying many a definition of intelligence, Mursell (9) concludes that 
the prevailing impression is not one of contradict on but of vagueness. It is true 
there are differences in emphasis, but on the whole it could not seem very difficult 
to reconcile these various formulations. Pintner (11) classified different defini- 
tions into four broad categories, namely, (i) biological (i) educational, 
(iii) facutly, and (iv) empirical and discussed them with illustrations, while 
F. N. Freeman classified them as (i) organic. (ii) social, and (iit) behavioristic. 
' As the various groupings overlap, it would be Cifficult to assign any given 
definition to some particular grouping. Mursell (9) rightly concludes : 


What Pintner and Freeman have actually succeeded in doing is to play 
up the indubitable truth that general intelligence is a vague concept and 
that it may probably be considered from many different though by no 


means of conflicting view points. 


Commenting on the definitions given by various psychologists in reply to 
the questions of the Editor of The British Journal of Educational Psychology, 
. 4. W. Heim (6) writes that very roughly these psychologists can be divided into 
four groups : (a) those that dealt with adjustment or adaptability, (b) those 
that laid the main stress on learning, (c) those that described it in the form of 
enumerated qualities; and (d) those few cautious cortributors who declined 
to commit themselves. F. S. Freeman (3) classifies the existing definitions into 
: the following three categories of abilities designated by them : (i)ability to adapt 
or adjust to one's environment, (ii) ability to learn; and (iii) ability to carry on 
abstract thinking and then he states emphatically that these three categories 
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As far as the first two categories are concerned, Heim and Freeman both 


convey one and the same thing. If abstract thinking is considered as one of the 


qualities enumerated, there would not be any difference between the third cate. 


gory of both, except th 
eim can safely be omitted from the list as it does not convey any new 


a fourth category, namely, ability 


atone of Heim is rather a broad one. The fourth category 


given by H 
ability of its own; or, to:put it in other way, 
that does not fall in with any of the first three categories properly, can be added 


to Freeman's list, if so permitted, for the writer feels that this addition would 
connote the same thing what the fourth grouping of Heim does. Again, there 


would be no problem, then, to categorise any. definition whatsoever. 


These different attempts, just mentioned, to categorise and combine the 
divergent views bring out the fact that intelligence is highly complex and that 
tests of intelligence should be very mixed. They also lead to comprehensive 


definitions of intelligence which would now be dealt with. 


Descriptions of Intelligence : 


As Mursell (9) remarks, the attempt to compress.the concept of intelligence 


into a compact definition is too complex, too many-sided, too wide-ranging, 
and too vague. Accordingly, there have been various attempts to describe it 
in a more comprehensive manner rather than define it in a compact form. The 
noteworthy attempts to defineintelligence comprehensively are those of Stoddard, 
Wechsler, Piaget, Thorndike and Hebb; the last two, of course, describe types 
of intelligence. 


Stoddard (13) describes intelligence, treating it as a theoretical ccmposite 
whose elements may be operationally tested : 


Intelligence is the ability to undertake activities that are characterized 
e (1) difficulty, (2) complexity, (3) abstractness, (4) economy, (5) adap- 
tiveness to a goal, (6) social value, and (7) the emergence of originals, and 
to maintain such activities under conditions that demand a concentration 
of energy and a resistance to emotional forces, 


» He, fcn: brings out the features of each of the attributes at great Jength- 
ifficulty which is a function of the ' percentage passing’ as well as a function 


of i : " 
MD osimusdinorease with chronological age, so long as mental growth 


is postulated. Stoddard (13) remarks that it must be, to be meaningful, truly 
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hierarchical and not simply a broadening of the base. Complexity, he clarifies, 
refers to the breadth or area of intelligence. In other words, the term complexity 
refers to the number of tasks that can be successfully undertaken by the indivi- 
dual. Mursell (9) writes that complexity is not a mere matter of additive range. 
It refers to the ability to hold together many considerations in a unitary effort, 
such as manifests itselfin any high level skill, or in complex research. Stoddard 
(13) adds that complexity cannot be just a profile nor a graph expressing area 
and altitude in two dimensions. It is rather area-altitude as a dimension of 
structure (complexity - difficulty) that rises to levels of greater insight. For 
him, the third attribute of abstractness “ lies at the heart of intelligence as de- 
fined ^. Itis the key characteristic of all highl evel mental operations. Coming 
to the fourth attribute of intelligence, he remarks that ‘economy’ is another 
name for speed — the accomplishment of the most mental tasks in the least 
time. However, he prefers the word economy to speed for the latter implies fast 
motion without sufficient stress upon direction and accuracy. 


While discussing the fifth and the sixth attributes, Stoddard (13) states that 
they — adaptiveness to a goal and social value — tend to merge. Regardless 
of the test content revealing these attributes, the first reference point is to indi- 
vidual behaviour and the second to the more slowly changing mores. Freeman 
(3) questions whether existing intelligence tests do, or even could, satisfactorily 
test this fifth attribute. For the sixth attribute, he comments : 


The inclusion of * social value' as an attribute of intelligence is of 
doubtful validity, and debatable at best; for this criterion is essentially moral 


or ethical, or a matter of subjective evaluation. 


The seventh one, the emergence of originals, is included, as Stoddard 
puts, as an attribute because of its special place at the upper end of any valid 
distribution of. intelligence. Sherman (12) opines that predictions regarding the 
Productivity of an individual with a high I. Q. are difficult to make, especially 
because no systematic study has been reported in which a significant number 
of children classified as geniuses have been studied through their adult years. 


Citing two further conditions identifying intelligent behaviour, Stoddard 
(13) himself confesses that this condition of concentration, corsidered in beth 
immediate and long-range application, is poorly provided for in standard mental 
testing. Emotional blockings, the second condition, may operate in a direct 
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physiological fashion. 
esses. These two conditions, “‘cop. 


mutually inconsistent as simultaneous proc 
? and “resistance to emotional forces”, being regarded ag 


centration of energy 
cannot be directly measured; true it is; but 


non-intellectual aspects of activity, 


they cannot be overlooked. The cautious examiner does, in fact, try to develop 


or encourage conditions wherein the examinee will be motivated fully to put 
forth his best efforts by concentrati! 
emotional forces. This is, rather, a must for a clinical examination. It is, here, 


that an individual test of the Stanford-Binet type, is needed the most. 


ag his energy on the tests and resisting the 


Wechsler’s Description : 

Wechsler (16) defines intelligence as the aggregate or global capacity of 
the individual to act purposefully, to think rationally, and to deal effectively 
with his environment. The definition specially states that an individual's intell- 
igence is revealed by his behaviour as a whole, and that intelligence involves 


behaviour toward a goal which may be more or less immediate. The inclusion 
of phrases ‘ to act purposefully ' and “to deal effectively’ specify that ‘ drive’ 
or ‘incentive’ enter into intelligent behaviour. Wechsler (16) clearly empha- 
sizes these aspects by supporting Alexander’s findings, which include a reference 
to such non-intellective aspects. It can be seen that though Wechsler acknow- 
‘ledges ‘drive’, ‘incentive’, ‘temperament’ as basic factors in general intell- 
“igence and holds that general intelligence cannot be equated with- intellectual 
ability, but must be regarded as a manifestation of the personality as a whole, 
he has not been able to redevise his two world-wide famous scales — Wechsler 
Adult Intelligence Scale ( WAIS ) and Wechsler Intelligence Scale for Children 
(WISE) — to include the measurement of the non-intellectual traits. Wechsler, 
however, seems to have been quite conscious of this. In the preface to the 1958 
edition (16) of his works, he writes : 


I look upon intelligence .......... as a resultant of interacting 
abilities — non-intellectives included. The problem confronting psycholog- 
ists to-day is how these abilities interact to give the resultant effect We 
call intelligence. At this writing it seems clear that factorial analysis alone 
is nof the answer. Probably a new statistic involving field -theory and 
non-linear differential equations will be required. Inthe meantime, 

remain a reformed but unchastened Spearmanite. 
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piaget’s Conceptions of Intelligence : 


With respect to his general views on intelligence, Jean Piaget distinguishes 
three aspects : content, function and structure. ‘Content’, here, means observ- 
able aspects of behaviour, the source of information which the psycholcgist 
utilises to start with. * Function’ pertains to broad principles of intellectual 
activity, principles which remain invariant with age and with expericence in 
contrast with the ‘structure’ which is essentially equivalent to knowledge, do 


change. 


The organism always acts in terms of the centrally organised, gestalt-like 
structures which are observed as repeatable and generalizable pieces of behaviour. 
These structures are termed as “ Schemata " by Piaget. The schemata function 
in two important ways which are ‘assimilation’ and ‘accommodation ' — 
both biological terms utilised by the biologist Piaget ! In the psychological 
domain, assimilation is a matter of taking input from sensory inlets and incorpo- 
rating new elements into the existing structure of knowledge. Accommodation, 
the process complementary to assimilation, means self-adjustment on the part 
ofthe organism, modifying an already existing structure to make it better adapted 
to the new additions. 


Again, Piaget talks about the ‘ concrete’ operations in intellectual develop- 
ment which begins at about 2 years age of the child and lasts till he is 11 or 12, 
and the formal operations starting at about 11 or 12 years and continuing till 
long. 


It would, now, be easy to grasp the description of intelligence given by Piaget 
(10) as : 

Intelligence constitutes the state of equilibrium towards which tend 
all the successive adaptations of a sensorimotor and cognitive nature, as 
well as all assimilatory and accommodatory interactions between the 


Organism and the environment. 


Tiree Kinds of Intelligence : 
x Under the effect of this era of specifications E. L. Thorndike specified 
Intelligent activity into three types : (1) social intelligence or ability to under- 
Sand and deal with persons; (2) concrete intelligence or ability to understand 
ay deal with things; (3) abstract intelligence or ability to understand and deal 
wth verbal and mathematical symbols. 
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This division indicates the need for designing separate tests. to Measure 
how effectively the individual is functioning in each. But psychologists dis. 


cordant with Thorndike’s views do not think that such specialized Measurement 


is necessary. Freeman (3), here, remarks that though in the case of any given 


person the score attained on a test of abstr 
ciably from these obtained by him on a test of ‘ social’ relationships and insights, 
or on one of ‘concrete’ intelligence, the correlations between. the types of tests 
are found to be positive and significant, both psychologically and statistically, 


act intelligence might differ appre- 


: AT 
when “a representative group of individuals are tested. 


Jt is an indubitable fact that tests of abstract intelligence outweigh others 
and are most pronounced in current tests of intelligence which are designed for 
use with persons, who are presumed to have developed facility in dealing with 
concepts and symbols, on the grounds of maturity. The testing of concrete 
intelligence is usually restricted to the earliest developmental levels but it has 
only slight predictive value for later development of mental abilities. As Freeman 

' (3) observes, even tests that present the subject with * things ° rather than with 
ideas and symbols are not devoid of demands upon ability to conceptualize 
and make abstractions, although the subject need not necessarily respond in 


the form of language and number. 


The Two Meanings of Intelligence : 


Vernon (14) has rightly concluded that-now.all earlier work on the nature 
of intellig ence has been put in the shade by Piaget's recent books and by Hebb's 
“ The Organisation of Behaviour ”. 


The clinical evidence put forth by Hebb (5) indicates that there are two 
components in intelligence-test. performance and. in any intelligent behaviour. 
One is diminished immediately by damage to the brain, and amounts to a factor 
of heredity; the other is related more to experience, consisting of permanent 
changes in the organisation of pathways in the cerebrum. 


As Hebb (5) states : 


One is (A) an innate potential, the capacity for development, fully 


innate property that amounts to the possession of a good brain and 4 E 

neural metabolism. The second is (B) the functioning of a brain in which 
the development has gone on, determining an average level of perfor mant 
or comprehension by the partly grown or mature person. 
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Intelligence B 1s that one that is inferred from observing the individual's 
behaviour in the presence of a variety of intelligence test-items. It does not 
develop fully in the absence of suitable environmental stimulation. Intelligence 
Aisa more difficult thing to come to grips with, and is presumably dependent 
on the genes. Vernon (14), here, remarks that “ Intelligence A is the innate 
capacity for acquiring what we ordinarily mean by intelligence." Tt is, of course, 
purely hypothetical; we can never directly observe its operation, nor measure 
jt.” Vernon (15), afterwards, Suggested adding intelligence C to Hebb’s dicho- 
tomy because “ far too many people who ought to know better — psychologists 
and sociologists as wellas teachersand laymen are apt to refer to test results 
as intelligence”. Thus, according to him, ‘ Intelligence C’ means Mental Age 
or I. Q. or score on one of the widely used intelligence tests. 


Hebb’s two. meanings. of intelligence and discussion thereupon, pour cold 
water on the.old and often, noisy debate on the issue of nature versus nurture 
in intelligence. Anastasi (1), too, in “ Heredity, Environment and the Question 
‘How’ ?" holds: 


lt is now generally conceded that both hereditary and environmental 
factors enter into all behaviour. The reacting organism is a product of its 
genes and its past environment, while present environment provides the 


immediate stimulus for current behaviour. 


The Present Position : 

On re-examining the problem of defining intelligence, Miles (8)found him- 
self struggling with the awful fact that the word ‘ definition ° itself has six “differ- 
ent senses” and he comments that “ it seems to me that the issue has often been 
Confused by unnecessary disputation and by argument at cross-purposes "n 


Quinn McNemar (7), in his recent article ** Lost : Our Intelligence ? Why 2” 


has ind; : P 
48 Indicated some solution and it is : 


Perhaps the resolution of this problem should be assigned to the 
newly formed Division of Philosophical Psychology, or may be the problem 
Should be forgotten since psychologists seem to have lost the concept of 
&neral intelligence. ` 
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clue is correct or incorrect: 
; 


Whether one likes this clue or not; whether this 
it seems that defining intelligence is not the job of the practical psychologists 


who design new tests or of ones who adapt some tests. They can, however, go 


on with their work without botherirg abcut the definition of intelligence. 
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Abstract 
Effect of organic substances on the coagulation values of 
. Zirconium oxide sols have been studied. It has been observed 
that alcohols sensitize the sol while glucose and sucrose stabilize 
the sol. Pa 
x २६ , * of 


The effect of organic substances on the coagulation of colloids 
by different electrolytes has been observed by a number of 
i workers Kruyt and van Duin! pointed out that the coagulation 
| । values of arsenic trisulphide sol with different electrolytes were 
affected by the presence of capillary active substances like amyl 
alcoholand phenol. Mukherjee et. al? and Chatterji and Ram Nath? 
studied the effect of organic substances on the coagulation 
values of arsenic trisulphide sol. Chaudhary and Chatterji‘ 
studied the effect of organic substances on the coagulation value 
of copper ferrocyanide sol Weiser® studied the effect of organic 
substances on the coagulation value of iron oxide sol. Chaudhary 
and Ganguly also studied the effect of organic substances like 
pyridine, urea, etc., on the coagulation values of iron oxide sol. 
In the case of aluminium oxide sol and stannic oxide sol 
changes in flocculation values when sols were diluted with 
alcohol instead of water were studied by Fisher and Sorum’: 

During present investigation, dialysed zirconium oxide sol 
was employed. Coagulation values were determined as described 
earlier, In a series of test tubes previously cleaned and dried, 
20. ml. of the sol was taken in each of the test tubes. This 
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was called series ‘A’. In the second series of test tubes called ‘B’ 
the suitable mixture of organic substance and the GO En 
electrolyte was taken and the test tubes were kept in the water 
path (temp. 30210) for thirty minutes to attain the bath 
temperature. The solution in series ‘B’ were added to the sol 
in test tubes in series ‘A’. The test tubes were treated as in 
ordinary coagulation value experiments. The first test tube with 
clear supernatent liquid (after an hour of the time of mixing ) 
was taken to give the coagulation value, The results obtained 
are given in Tables I and II. 


Tae I 

Concentration of the original sol 5*0 $./1. 

Purity of the sol = 7 : 
Percentage by volume Coagulation value of electrolyte in percentage 
of Organic substance KCl KSO, KsFe(CNy 

Methyl alcohol - 100-0 100-0 100-0 

20-0 83.3 105-8 96-4 
40-0 53:0 100-0 90-4 
Ethyl alcoho! - 100 -0 100-0 100-0 
20-0 56-6 100-0 96-4 
40-0 33-3 94-1 90-9 
Propyl alcohol - 100-0 100-0 100-0 
20-0 66-6 100-0 87 -2 
40-0 40-0 94-1 90 -9 
Acetone >> 100-0 100-0 100-0 
20-0 60:0 94° 1 96:4 
40-0 26-6 88-2 87-4 
Glucose 

(10% soln.) z 100-0 100-0 100-0 
20-0 250-0 111-7 100 - 0 
40-0 308-3 111.7 96 - 2 
Sucrose D, 100-0 100.0 100-0 
( 10% soln.) 20.0 166-6 111-7 100-0 
40-0 174-9 105.8 100-0 
Urea 1M 2. 100-0 100.0 100-0 
20-0 120-0 105-8 100-0 

40.0 116-6 105.8 
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Thiourea 1M H 100: 0 100-0 
20.0 110-0 100-0 
40-0 103.5 100-0 
Taste Il 
Concentration of the original sol : 4 - 8g./ 1. 
Purity of the sol — 16 
Per cent by volume Coagulation values of electrolytes in percentage 
of organic substanee KEI K,SO, KsFe( CN), 
Methyl alcohol - 100-0 100 «0 100-0 
20-0 72.4 95.0 100-0 
40:0 48-3 95.0 95.8 
Ethyl aleohol - 100. 0 100-0 100 .0 
20-0 55.2 90-0 100-0 
40.0 27:6 90-0 91.7 | 
Propyl alcohol - 100.0 100-0 100-0 a 
20:0 51:7 90:0 91:7 5 
40:0 27:6 95:0 95°8 ts 
Acetone - 100 -0 100-0 1000 
20:0 55:1 85-0 95:8 
40:0 24:1 95:0 87:5 
Glucose  . —. 100°0 100:0 100° 0 
(10% soln.) 20:0 361:7 105-0 100-0 
tes 40:0 482°6 115*0 95:8 
Sucrose SOOO A 100-0 — 10990 
(107% soln.) 20:0 172-4 95-0  100:0 
40:0 206:9 100.0 . 95:8 
Urea IM | - 100-0 100-0 10070 
20:0 96:5 100.0 1000 
! 40-0 5 95.0 9111 
Thiourea 1M = 100:0 100-0 1000 
20:0. 93:1 95-0 — 95:8 
3:1 95-0) DE 


40:0 9 
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Effect of Organic Substances on. . कट 
It may be convenient to define the order of sensitization 
etc., as follows : 


(a) The reduction of coagulation values to 30% and less 
is referred to as “ marked sensitization ”. 


(5) The reduction of coagulation values to 30% to 907 
is “ sensitization ". 


(c) The change in coagulation values from 90% to 110% is 
considered “no effect”, 


(d) The change in coagulation values from 1107 to 
170% is referred to as “ antagonism ”. 


(e) The change in coagulation value above 1707 is 
termed as “marked antagonism”. 


The data obtained may be summarized as follows : 


In the case of monovalent ions, (2) marked sensitization 
is observed in the case ethyl aicohol, propyl alcohol and acetone 
when organic substences are present to the extent of 40% 
(maximum tried in the present investigation ). (6) Sensitization 
is observed in the case of methyl alcohol in all proportions 
tried and ethyl alcohol, propyl alcohol and acetone when present 
to the extent of 207. (c) marked antagonism is observed in 
the case of glucose (10 %) and sucrose (10%). (d) the sensitizing 
effect of alcohols and acetone as well as the stabilizing effect 
of glucose and sucrose increases with purity. 


In the case of bivalent and trivalent ions, organic substances 
tried have no effect. 


The results obtained are in general agreement with those 
ther workers. Fisher and Sorum? report that when stannic 
०४06 sol of different dilutions was coagulated with monovalent ion, 
* coagulation value increases when the sol is diluted with water 
And decreases when diluted with alcohol. Kvyat!® studied the 
“tect of servera] organic substances on the coagulation values 
of the electrolytes in the case of iron and aluminium oxide 
‘ols and concluded that the sols are sensitized towards sodium 


of o 
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chloride, the sensitization effect being of the order of tannins 
galic acid > pyregallol > hydroquinone 7 resorcinol > phenols 
mannitol > glucose. His conclusion was that the glucose has very 


little effect on the coagulation value. 


Weiser!! studied the coagulation values of iron oxide sg 
by potassium chloride, potassium oxalate and potassium sulphate 
in the presence of phenol and iso-amyl alcohol. He 
that there is sensitization when coagulated by monovalent ion; 
while in the case of bivalent ion there is very little sensitization, 


ie, the coagulation value of bivalent electrolyte remains 
unchanged. | 


In the case of arsenic trisulphide sol, Mukherjee, Chaudhary 
and Mukherjee!” report, “ In the case of potassium and lithium 
chloride for the five of the added substances the colloid appears 
to be sensitized excepting the case of ethyl alcohol which stabilized 
the sol against coagulation by these electrolytes १, The stabilized 
effect of ethyl alcohol is surprising in the case of arsenic trisul- 
phide sol, in view of the fact that in case of methyl alcohol, 
they report sensitization. Again in the case of chromium oxide 
sol, aluminium oxide 5011५, stannic oxide soli, silica soli, and 
zirconium oxide sol, there is sensitization in the presence of 
ethyl alcohol. i 


Various attempts have been made to explain the effect of 
organic substances on the coagulation value. According (0 
Freundlich”, “ The non-electrolytes are adsorbed by the colloid 
particles. It has indeed not been possible to prove this directly, 
probably because with dilute Fe,O3 sols used, the quantity of 
the adsorbant was too ‘small; since the content of the nop 
electrolyte in the solution was determined after coagulation " 
is also possible that a reversal of the adsorption itsel 
obscured. If we assume an adsorption at the interface, 


dielectric constant, there will be distinctly lowered since all the | 


non-electrolytes have decidedly lower dielectric constant than 
that of water (5 to 20 against 81)". Freundlich is of t 
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that the effect of organic substance is to depress the charge of 
the micelles. This view is further developed by. Weiser.!? 


(1) “ The adsorption of a non-electrolyte by the particles of 
the precipitating ions must be adsorbed in order to decrease the 
charge below the critica] values necessary for agglomeration 
and precipitation. The extent of sensitization depends on the 
concentration and adsorbability of the non-electrolyte and its 
dielectric constant. This effect tends to lower the precipitation 
| of an electrolyte. The amount of lowering is the greatest 
for the electrolytes with weakly adsorbed precipitating ions that 
precipitate only in relatively high concentration. 

(2) The adsorption of a non-electrolyte by the particles 
of a 50] cuts down the adsorption of the precipitating ion of the 
electrolyte added to produce the coagulation. This effect tends 
to raise the precipitation value of an electrolyte. 


(3) Since the factors mentioned above have opposite effects 
on the precipitation value of the electrolytes, it follows that depen- 
ding on the condition, the precipitation value may be increased, 
decreased or remain unchanged, in the presence of a non-elec- 
trolyte " 


The dielectric constant of the organic substance and its 
adsorption on the surface of the colloidal particle are important 
factors, Thus Chatterji and Ram Nath emphasized the importance 
of the lowering in the dielectric constant and the lowering of 
the solid-liquid interfacial tension, The addition of a .non-elec- 
trolyte with a lower dielectric constant lowers the dielectric 
constant of the medium. This may affect the stability in three 
Ways : 

It brings about (2) a greater repulsive force between the 
Colloidal particles on account of which the sol becomes stabilized 
(4) an increased electrical adsorption of the oppositely charged 
Ons by the colloid which will sensitize the sol and (35) a 
“pulsion between the similarly charged ions, which means that 

SY are less adsorbed and hence sensitization results. The net 
efect will depend upon the magnitude of these three factors 
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An important factor for sensitization with alcohol Bi 
to be dehydrating effect of alcobol on. the p Overbeak 
and Bungenberg de Jong” studied the viscosity of many colloids 
when diluted with water and alcohol and concluded that the 
decrease in ns no | no from the view point of Einstein's equation 
must be interpreted as a process of desolvation. The dehydration 
effect of alcohols is also realised by Fisher and Sorum” who 
studied the applicability of Burton-Bishop rule to chromium 
oxide sol, aluminium oxide sol and stannic oxide sol. They 
found that only highly purified sols in which the micelles are 
very greatly hydrated obey Burton-Bishop rule. When, however, 
a highly purified sol which obeys Burton-Bishop rule was 
diluted with alcohol instead of water, tbe rule was not | 
This is obviously due to the dehydrating action of the organic 
substances such as alcohols. 


In the case of zirconium oxide sol, two factors appear to 
be important in governing the effect of alcohol on coagulation 
values (6) the change in dielectric constant of the medium, 
and (5) the dehydration action of alcohols. Another factor 
which appears to be operative in the case of glucose and sucrose 
may be their preferential adsorption leading to stabilization. 
It will be better if broad generalization only are formed. One 
may conclude with Chaudhary and Chatterji*, “ It is obvious 
that several factors are at work and it is a priori difficult to 
predict what is going to happen in a particular case. The 
specificity of the stabilizing or sensitizing effect is to be attributed 
to the fact that we observe the net result of changes in the 
large number of variables which affect the coagulating concent 
ration”. 


Thanks are due to Professor A. M. Trivedi for interest in 
the work and the Ahmedabad Education Society for the laboratory 
facilities. 
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NITROGEN MUSTARD-THIOUREAS 


I D. SHAH and J. P. TRIVEDI 


Department of Chemistry, St. Xavier's College, Ahmedabad-9, 


A Japanese patent! describes preparation of several N (bis. 
p — chloroethyl )-aminoglycine amides as anticancer 
Famous nitrogen mustards used against neoplastic diseases and 
as antitumor drug also contain bis (B—chloroethyl) amino 
group responsible for the activity. The nitrogen mustards owe 
their antitumor activity due to their ability to cyclise to highly 
reactive ethylenimonium ions in polar solvents?. 
CH: 
R-N*Z | 
Nae 
CH 
(७9,201 
Thioureas are also found to show considerable activities as 
tuberculotatics?. Incorporating a thiourea moeity with nitrogen 
mustard moeity may enhance one of the above activities since 
the formation of reactive ethylenimonium ions considered to 
be responsible for antitumor activity is not hindered. 


ncc "PERO p 
 OR-NH- C-NQ ——5R-NH -CNN 
| CH,CH,Cl | CH; ag 
CH,CH:C! 


l These compounds can also be regarded as ethylenimoniu? 
ions containing thioamido group. Thioamides also show fungi: 
static and bacteriostatic properties‘. 

‘Several compounds containing these moeities and named 
as N'—(bis-B—chloroethyl)— N? — sub. phenylthioureas ae 
prepared to evaluate their pharmacological properties and a 
discussed in the present paper. 
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TABLE I 
CH,CH,OH 
R-NHSCON GENE 
l CH,CH,OH 
N' (bis - B—hydroxyethyl )— N? — phenyl. thioureas 
No. R m.p. Molecular Tanais E es २ 
८ % of S 
Found Calc. 
1, Cs H;- 128 Cui H,5N50,S 13 e 0 13 Q 3 
2, p- Br- GH.- 129  CuHgBrN;O, 9.8 10-0 
3, o—Cl- CG;H4- 239(d) C,,HisC]IN,O02S 11 bd 5 11 -05 
4. m—Cl—C,Hy- 189 Ci1HysCIN20,S 1l ०0 11 ® 65 
5, p-Cl- CH- 92 CyHisCIN,O2 11-6 11-65 
6. 0— CHs e C;Ha4- 95 Cy2Hi,N,028 12-4 12.6 
7. m -CH;— CHi- 210 Ci; H18N205S 12.5 12.6 
8. p-CH3— C6H4- 137 (019111:19:0:5 12.5 12-6 
9, o- CH30-C&H,4- 139  C,H;4N;05S 11.9 11-8 
10. p- ७830-९6 Hı- 194 Cy,HygN,03S 11.8 11-8 
11. C;H3OH;- 175 C; Hi;sN?O;S 12.5 12.6 
TABLE Il 
CH,CH,Cl 
R-NH-C-N( 
d CH,CHaCI 
N'(bis — 8 — chloroethyl)— N?— phenyl — thioureas. 
—— Asses 0/7. 
No, R m.p. Molecular formula Analysis 
०७ - of %S 


Found Calc. 


BE | | Pond ^ Cae | 
L. CH= 199 दा वा UIE 
2  p-BrC,H,- 133 CyHBrChN,S 8-8 8-99 
3. o—CI-CQ,H, 193  C&iHsChN, 10-2 10-3 
i: m—Cl— C.H,- 233 CyHysClsNeS 10-3 10:3 
5. 0-0]- CGH 148 CuHsClN:S 10:2 10-3 
9 0-CHs-Cefe- 138 तान, 10-9 11-0 
* m- CH; - CH, 257 Cg H3$Cl; N:S 10-7 11-0 
8. p- CH- C,H, 198- 9 1050 700 
19 CT CHOCH 154 — CuHaChN,OS 10-3 10:4 
yy. ? CH3OCsHs 160  CpHsClhNOS 10:4 10-4 
~ CHCH- 213 ८0:1116012099 10.9 11-0 
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Experimental 
CHICH,OH 001 
< S—NH-C-N : 
S 
NS | —'CH,CH,OH 3 
R : 
I JEN है! CH,CH,CI 
—NH-C-N/ 
> 4 || CH,CH,C 
R S ;CH;CI 
I 


Preparation of I: lsothiocyanate (0-01 mole) and diethanol- 
amine (0-01 mole) were refluxed in 15 ml ethanol for four 
hours on water bath. Ethanol was recovered and the product 
obtained was crystallised from ethanol. Average yields were | 
the range 70-757. 

Preparation of II: 0-015 mole of I dissolved in a mixture of 
dry- chloroform (10 ml) and chlorobenzene ( 5 ml). The solution 
was warmed to 50°C and thionyl chloride (0:03 mole) -in 
chlorobenzene (5 ml) was added drop-wise with stirring during 
15 min. ( moisture to be excluded). It was then refluxed on a 
-water bath for 1 hour. Ice-cold water (20 ml) was then 
added to the reaction mixture which was left to cool in ice. 

The aqueous layer was separated, treated with a small 
excess of NaOH solution and extracted with chloroform. The 
chloroform layer was washed with a little water and dried for 
24 hours over anhydrous sodium sulphate. The product obtained 
on evaporation of chloroform was crystallised from ethanol. 
Average yields were in the range 40-45%. 


Authors thank Mr. M. S. Solanki for supplying some of 
the intermediates. One of us (LD.S.) is indebted to Gujarat 


University for a research grant which made this investigation 
possible. 
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PURIFICATION OF SOLVENTS FOR ULTRAVIOLET 
SPECTROPHOTOMETRY 


Miss M. H. Gaxpur and B. K. VAIDYA* 
Chemistry Department 
University School of Sciences 
Ahmedabad-9 


Though a variety of organic solvents are used fora study 
of the light absorption characteristics of substances in the 
ultraviolet region of the spectrum, the commercial samples of 
these solvents contain traces of impurities which absorb ultra- 
violet light, thus decreasing their light transmission in this 
spectral range. 


Various methods have been adopted for the purification of 
nonpolar solvents. Thus, a chemical process was used by Castille! 
to purify petroleum ether, while Linnel? used a similar process 
for the purification of cyclohexane. Adsorption processes using 
silica gels have been described by Mair’, Graff*, Ashmores, 
Potts, Vinogradov’ and Hesse. Activated charcoal has been 
used as an adsorbent by Pirlot? and Kubo". 


However, the attention given to the purification of polar 
Organic solvents does not seem to be adequate. Methanol was 
Purified by Pirlot (loc. cit.) while purification for the ultra- 
Violet -spectrophotometry has been carried out by Leighton, 
Clow?, Pirlot? and Gage. Purification of isopropylalcohol 


3$ solvent for ultraviolet spectrophotometry has not been 
Teported yet, 


"Present Address : Sheth P. T. Arts & Science College, Godhra, 
ist, Panchamahals, Gujarat State. ) 
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The present study was undertaken to evaluate the various 
processes reported for the purification of n-hexane, cyclohexane, 
and ethyl alcohol, and to develop methods for the purification 
of n-heptane, methylcyclohexane, methanol and isopropyl 
alcohol for use as solvents for the ultraviolet spectrophotometry, 


Experimental $ 


n-hexane : Cas 
Hexane was purified by the processes suggested by Castille, 


Mair, Graff, Pirlot and Hesse (loc. cit. ). However, none of 
the methods adopted by them gave the desired transparency 
to the solvent and therefore the process was modified and 
developed as follows : 

Commercial Hexane was stirred with a mixture of sulfuric acid 
and nitric acid at O°C for four hours, to remove traces of aromatic 


loo 


80 


५ TRANSMISSION 


20 
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Figure 1—Transmission of ultraviolet light by n-Hexane. 
A-purified by method of Castille and Henry. 
B-purified by passing over silicagel. 
C-purified by passing over activated charcoal. 
D-purified by method of Hesse and Schildknecht. 


E-purified by process of described on page 145. 
F-untreated. 
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compounds. The hydrocarbon layer was separated, washed with 
distilled water and distilled subsequently. The distillate was 
dried over anhydrous calcium sulfate and passed through a 
column of silica gel (one meter long) and a column of alumi- 
nium oxide, [ chromatographic reagent ] 50 cm. long. The transpa- 
rency of samples purified by various processes are given in 
Figure 1. 


Cyclohexane : 

At first, cyclohexane was purified by the processes reported 
by Pirlot, Kubo, Hesse, Linnel (loc. cit.). But, as satisfactory 
results could not be attained, a process described below was 
developed. 


100 fa p= 


4 TRANSMISSION 


SG 220 240 260 280 300 
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Figure 2-Transmission of ultraviolet light by Cyclohexane. 
A-purified by passing over activated charcoal. 
B-purified by passing over Silica gel. ॥ 
C-purified by the method of Hesse and Schildknecht. 
D-purified by the method of Linnel and Umar. 
E-purified by process described on page 146. 
F-untreated. 
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The specimen of cyclohexane was first purified by treatment 
with sulfuric acid to remove aromatic compounds. It was then 
washed with distilled water, dried over “drierite " and distilleg, 
The distillate was then passed over a one meter long column 
of silica gel and a 50 cm. column of aluminium oxide. Figure 
2 shows the ultraviolet transmission of the specimens before 
and after the treatment. 


Ethylalcohol : 
A comparison of the methods adopted by Leighton, Pirlot 
and Gage (loc. cit. ) showed that Leighton's method was the best, 


7 TRANSMISSION 


200 220 240 260 280 300 330 
> MM 
Figure 3-Transmission of ultraviolet light by: 
A-pure n-Heptane. 
B-pure methylcyclohexane. 
C-Untreated n-Heptane. 
D-Untreated methylcyclohexane, 
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n-heptane and methylcyclohexane: 


A preliminary purification of these solvents was carried out 
by stirring with concentrated sulfuric acid, to remove aromatic 
compounds, washing with water, drying and distilling. The 
distillate was passed over the silica gel and aluminium oxide 
columns as before (Figure 4). 


100 


५८ TRANSMISSION 


Figure 4-Transmission of ultraviolet light by : 

4-Methanol purified by method of Pirlot. 

B-Methanol purified by the process described on page 148. 
C-Untreated methanol. 
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Methanol : | | 
Methanol was purified by the method of Pirlot (loc. cit). 
A more transparent specimen was, however, obtained by the th 
following process: : 
Methanol was refluxed with 10 gms./liter solution of sodium 81 


hydroxide, and 10 gms./liter solution of silver nitrate for twelve 


hours to remove the traces of aldehydes and then it was 


distilled. The distillate was dried over ‘‘drierite” redistilled. 
(Figure 5). 


Y. TRANSMISSION. 


Figure 5-Transmission of ultraviolet light by ethyl alcohol. 
A-purified by method of Leighton et. al. 
B-purified by method of Pirlot. 

C-purified by method of Gage and Wender. 
D-untreated. 
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isopropyl alcohol $ 


150017 alcohol was purified by a process analogous to 
that used for methanol. 


We thank the authorities of Gujarat University for the 
award of १ research fellowship to one of us (M. H. Gandhi.) 


IOO 
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०१०० 220 240 260 280 300 
p> mA 
Figure 6-Transmission of ultraviolet light by isopropyl alcohol. 
A-purified by process described on page 148. 
B-untreated. 
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COMPOSITION AND STABILITY OF 
COPPER-DIETHYLDITHIOCARBAMATE 


I. M. BHATT 


Chemistry Department 
University School of Sciences 
Gujarat University, Ahmedabad-9 (India) 


and 


K. P. Soni 


Chemistry Department 
M. G. Science Institute, Ahmedabad-9 (India) 


Abstract 


The formula of the complex formed by cupric ions 
with sodium diethyldithiocarbamate (NaDDC) was 
determined by various methods employing spectrophoto- 
meter. It was found to be Cu( DDC),; where DDC is 
the diethyldithiocarbamate ion. The stability of the 
complex was studied at various pH and it was found 
that the complex is stable at and above pH 6. 


* * * 


Copper diethyldithiocarbamate is insoluble in water and 
so it was studied in 75% ethanol Job's method of continuous 
Variation}, slope ratio method of Harvey and Manning? and 
mole ratio method of Yoe and Jones® were applied. 


Experimental 
Beckman spectrophotometer (DU model) was employed. 
The selection of wavelength for maximum absorbance was carried 
Cut with cupric ions plus excess of NaDDC. By trial it was 
found that the amount of NaDDC was sufficiently in excess. 


‘Measurements were carried out at this wavelength. The data - 
obtained by various methgds are given in Tables I, II and IIL 
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TABLE I 


Copper-diethyldithiocarbamate (757% ethanol 
Formula of Coppe Job’s method E 


Copper sulphate 0-001 M and NaDDC 0-001 M 
a COME sulphate 0-0005 M and NaDDC 0-0005 M. 


No. ml of CuSO, ml. of NaDDC ml. of ethanol Absorbance at y, 40 
B 


il. 0-0 5-0 15-0 0-014 0-003 
2. 0-5 4.5 15-0 0-360 | 
3. 1-0 4-0 15-0 0-707 0-332 
4. 1:3 3-7 15-0 0-895 0+ 438 
3. 1:5 3-5 15-0 0-995 0-505 
o 1-6 3.4 15.0 1-067 0-537 E 
7. 1:7 3.3 15-0 1-030 0-500 
8. 1-8 3-2 15-0 0-975 0-495 E 
9. 2-0 3-0 15*0 0-912 0-455 
10. 3-0 2-0 15.0 0. 500 O- 260 
Mile 4-0 1.0 15-0 0-190 0-098 
12. 5-0 0-0 15-0 0-030 0-022 E 
TABLE II 


Formula of Copper -diethyldithiocarbamate (75% ethanol) 
Mole Ratio method 
(a) Copper sulphate 0-002 M and NaDDC 0-002 M 
(5) Copper sulphate 0-001 M and NaDDC 0-001 M 


No. ml of ml. of ml.of ml. of Absorbance at X 430 
CuSO, NaDDC H,O ethanol A B 
1. 0.6 0-0 44 — 150 0-003 0-003 
2, 06 0.3 4.1 150 0-115 0-055 
3, 0.6 0.6 $8 150 0-305 0-140 
4, 0:6 0-9 3.5 15.0 0.535 0-250 
5. 06 1-0 3:4 15-0 0-605 0-290 
6. 0:6 1-1 $3 150 0-675 0:325 
7. (059 1:2 3.2 15.0 0-725 0-369 
8. 0:6 1:3 $4 — $95 0:805 0-385 
9. 0-6 14 940 10 0-820 0:385 
10. 0.6 1-6 28 15.0 0-825 0-405 
11. 06 1:8 2-6 15-0 0-815 0-427 
12. 06 2.0 2.4 150 0-830 0-400 
13. 0:6 2-5 19 15:0 0-815 0412 
14. 0-6 3-0 i GO 0-813 0-405 
LL) 0,170 0810. | 0H 0-6 4.0 0.4 0-405 


É 15.0 0:810 छ 
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TABLE III 


Copper sulphate+ NaDDC (75% ethanol ) Slope Ratio method 
Excess of NaDDC 


a 
No, ml. of CuSO, ml. of — ml. of . ml. of Absorbance Absorbance 


0-005 NaDDC H,O ethanol at १ 430 corrected 
5 0-051 for blank 
1, 0-0 0-5 4.5 15:0 0-020 0-000 
2. 0-1 0-5 4-4 150 . 0.370 0-350 
3. 0-2 0-5 4.3 15:0 0-677 0-657 
4, 0.3 0-5 4-2 15-0 1-020 1-000 
5, 0-4 0-5 4.1 15-0 1-315 1-295 
6. 0-5 0.5 4.0 15:0 1.687 1-667 


Excess of CuSO,* 


eree ब आ 
No. ml. of CuSO, ml.of ml. of ml. of Absorbance Absorbance 


0.05M NaDDC H,O ethanol at 430 corrected 
0:005M for blank 
—— MM 

1, 0-5 0-0 4.5 15:0 0-000 0-000 

2. 0-5 0.1 44 15.0 0-040 0-040 

3, 0-5 0:2 4.3 15:0 0-085 0-085 . 

4. 0.5 0:3 4.2 15-0 0-165 0-165 

5. 0:5 0-4 4] 15:0 0-238 0-238 

6. 0:5 0:5 4-0 15-0 0-312 0:312 


——————— Gà Í À— 
*In excess of CuSO,, the same was found precipitated out. The readings 
Were taken after decanting the solution. 


For the study of stability of this complex, absorbance was 
measured of a mixture containing NaDDC in slight excess, at 
0 and 24 hours. 


Discussion 


In Job's method, it was found that the maximum absorb- 
ance for both the sets corresponded to the mixture having 
CuSO, and NaDDC in the concentration ratio 1:2, i.e., the 
of the complex is Cu( DDC)». 


In the mole ratio method also for both the sets, there was 
a sharp break in the curve when NaDDC wg 1:2 ml, ie, 
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the concentration ratio of CuSO, and NaDDC was 1:2. This 
confirms the conclusions obtained from Job's method. 


In the slope ratio method, the results are different. The 
ratio of the slopes obtained from the curves of absorbance 
against ml. of CuSO, or NaDDC, was not 1:2 (see figure) i.e., 
the complex is not 1:2. This must be due to the fact that 
when copper is in excess there is formation of 1: 1 complex 
which has maximum absorbance at 380 y. (as observed by 
Janssen‘). Hence, the value of the slope with excess of CuSO, 
may be different from that expected at 430 mp. Thus, this 
method may be considered unsuccessful for the study of formula 
in present case. Regenass® has observed the formation of ie il 
complex in the case. of copper dipropyl dithiocarbamate. From 
the other two methods, it can be concluded that the formula 
of the complex between copper sulphate and NaDDC is Cu(DDC),. 


The absorbance measurements at various pH, at 0 and 24 
hours led to the conclusion that it is stable at and above 276. 
Below. this pH, it is unstable as, indicated by the decrease 
in absorbance. 


None of the methods was successful for, calculating stability 
constants, This may be due to (४) high stability of the complex, 
(#) very low solubility of the complex even in 75% ethanol, 
and: (‘tf’) decomposition of the complex and NaDDC at low pH. 


Thanks are due to Professor A. M. Trivedi for interest 


in thé! work and’ Ahmedabad Education Society for laboratory 
facilities: : 
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CYTOCHEMICAL LOCALIZATION OF ENZYMES IN NORMAL 
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Abstract 


The localisation of acid phosphatase, alkaline phosphatase 
/ and succinate dehydrogenase has been studied in the root tips of 
TA Malvastrum coromendelianum. For the localisation of enzymes fresh 
l hand cut sections of the root tip and smears were used. The acid 


८ , Y f . . . . . 
phosphatase was found to be localized in the cytoplasmic inclusions 


rae 
To probably mitochondria and lysosome, as well as in the nucleus. The 


E alkaline phosphatase activity could be localized in the nucleus only. . 
ओ The meristematic cells showed better activity than cells below it. 
b The ‘succinate dehydrogenase activity could be localized irrespective 
‘of the presence or absence of added Succinate. This is probably 


to the presence of enough succinate in cells of enzymatic 


exposed to the ultraviolet irradiation for four hours, 


lection, Haridwar 
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Cytechemical localization of enzymes in normal & irradiated root tips 
of Malvastrum coromendelianum 


INTRODUCTION 


The biochemical behaviour and histochemical localization 
of biocatalysts of the seeds of desert plants have been worked 
out to a very limited extent. Ecophysiological aspect of desert 
seed germination has been reviewed by Chatterji (1966), Sharma 
| Roy (1966) and Shah (1960) have studied the effect of 
irradiation on the activity of enzymes. Shah (1960) working on 
Tulbaghia violacea failed to observe any noticable effect of 
irradiation on the activity of acid and alkaline phosphatases. 


In the present case, activity of acid phosphatase, alkaline 
phosphatase and succinate dehydrogenase has been studied in 
germinating seedlings of Malvastrum coromendelianum by 
histochemical technique. 


MATERIALS & METHODS 


The seeds of Malvastrum coromendelianum were collected 
from the university campus in 1966. The seeds were kept on 
moist filter paper in sterilized petridishes and were al'owed to 
germinate in an air cooled room at a temperature o^ 23°C. 
The seedlings were exposed to ultraviolet irradiation for four 
hours. Longitudinal sections of the fresh material were cut and 
processed to study different enzymes. Smears of the root tips 
were also prepared with acetocarmine and Janus Green B to 
Study the nucleus and mitochondria. 


Gomori’s (1952) method was used for the localization of 
the activity of acid phosphatase and alkaline phosphatase. The 
technique of Nachlas, Tsow, de Souza, Chang and Saligman 
(1957) was followed as given by Gomori (1957), for the locali- 
zation of succinate dehydrogenase. Controls consisted of (४ ) boil- 
ed sections, (#) medium minus substrate, and (१) 1 M NaF 
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in medium for phosphatases. The sections were treated with 
phosphate buffer (0-1 M) at pH 7-6 for 5 minutes before 
incubation to destroy the endogenous substrate of the tissue 
The incubition medium was boiled before incubation of the 
tissues in the said medium along with NaCN (0-1 M). 


RESULTS 


The distribution of different enzymes in root tips is | 
in. Table I. The acid phosphatase activity appeared as black 
deposits; in the cytoplasm and the nucleus (Fig. 2). The 
activity of the enzyme was dense near the root tip. The enzyme, 
was found to be distributed. both in the cytoplasm and. the 
nucleus but in cytoplasm there was intense activity. The, 
activity of acid phosphatase was remarkably good in the 
meristematic region and phloem. A comparatively poor activity 
could: be noticed in the cortex and the pith. 


No difference in acid phosphatase activity could. be noticed 


in irradiated and unirradiated seedlings. 


The activity of alkaline phosphatase appeared as black 
depositions in the nucleus (Fig. 3). The activity of the enzyme 
was comparatively dense in the nucleolus. The enzymatic acti- 
vity appeared more in the regions of meristem, pericycle, 
endodermis and phloem. In cortex and pith the activity was 
poor. Ultraviolet irradiation did not show any effect on the 


"s activity of alkaline phosphatase 


The maximum activity of succinate dehydrogenase could 
demonstrated in the meristematic region, and root cap. The 
vity was comparatively better in. epidermis, pericycle endo- 
mis and phloem. The sites of enzymatic activity appeared 

rple. red granules in the cytoplasm (Fig. 4). No detectable 
irradiation could be observed on the activity of 
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L. S. of the root tip of M. Coromendelianum, no activity of 
acid phosphatase could be seen in control set. x 550. 


For lezends of Figs. 2, 3 and 4, see footnote on page 160. 
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Results presented in Table I clearly indicate that the order 
of the intensity of the enzymatic activity was meristematic 
region, phloem, pericycle, endodermis, epidermis cortex and 
pith. Practically no enzymatic activity could be demonstrated 
in xylem. 


DISCUSSION 


The alkaline phosphatase was found to be localized in the 
nucleus, as has been reported previously by Danieli (1953); 
Sharma et. al. (1953) and Shah (1960). While the activity of 
alkaline phosphatase in nucleus is well established, there are 
। reports about the intracellular distribution of acid 
phosphatase. Glick and Fischer (1946) and McGregor and Street 
(1953) have reported the distribution of the enzyme in the 
nucleolus, nuclei, cytoplasm and cell wall. On ‘the basis of 
studies with fresh material, Avers and King'(1960) and Dyar 
(1950) have reported its distribution in the ‘cytoplasm. Jensen 
(1956) and Zalokar (1960) have reported mitochondria to'be the 
sites of the enzyme activity, but Holt (1956) has réported its 
distribution in lysosomes also. Kathju and Tewari (1968) have 
reported nucleus to be the site of activity for acid phosphatase 
in Cajanus indious. In case of Malvastrum coromendelianum the 
enzyme appeared to be localized in the nucleus and cytoplasm. 
Since the number of particles showing phosphatase activity 
exceeded the number of Janus green B stainable bodies, the 
mitochondria, it appears that this enzyme has extra mitocho- 
ndrial, distribution in the cytoplasm, which might be the 
lysosomes. 

The activity of succinate dehydrogenase was localized by 
Nitro BT. This enzyme was present in mitochondria. Succinate 
dehydrogenase could not be localized in the nucleus as has been 


Fig. 2 : 
Fig $ 3 


Fig. 4 : 


L. S. of the root showing acid phosphatase activity in 
the cytoplasm & the nucleus x 550. 

L. S. of the root showing alkaline phosphatase activity 
in the nucleus x 1000. १ 

Succinate dehydrogenase activity is evident in the 
form of black deposits in the cytoplasm x 1000. 
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reported by De et. al. (1962).'T his enzyme activity was observed 


in the controls in which substrate, sodium succinate was not 
added. However, in control in which the sections were previously 
boiled, this enzyme could not be localised. This probably is 
due to the presence of enough succinate in the plant itself. 
When the endogenous substrate was destroyed no activity could 
be demonstrated in the absence of the added substrate. 


The enhanced enzymatic activity in the meristematic region 
is due to high rate of metabolic activity in the region, The 
phosphorolytic degradation of the stored metabolites in the 
E region and their transport and further transfor- 
mation in transporting channel is the cause of the next higher 
activity in thé cells of phloem. The enzymatic activity in the 
pericycle, endodermis, epidermis, cortex and pith is due. to 
normal metabolic transformations. Due to the absence of meta- 
bolic operations in the xylem no enzymatic activity could be 
possible. 


In the present case no effect could be detected on the 
activity of three enzymes studied after the seedlings were 
exposed to UV — irradiation. Shah (1960) was unable to detect 
any effect on the activity of acid and alkaline phosphatases. in 
Tulbaghia violacea. l 
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THE MOLECULAR STRUCTURE OF PHENOLS AND THEIR 
INHIBITOR ACTION ON CORROSION OF 63/37 BRASS 
IN SODIUM HYDROXIDE SOLUTIONS 


M. N. Desar : Y.C. SHAH : M. H. GANDHI 


Chemistry Department 
University School of Sciences 
Ahmedabad-9 
(India) 


Abstract 


Phenol, dihydric and trihydric phenols, amino phenols, 8-naph- 
। and 8-hydroxy quinoline have been investigated as corrosion 
inhibitors for 63/37 brass in sodium hydroxide solutions. Substitu- 
tion of hydrogen atom in phenol by — OH or — NH; group is 
beneficial to inhibitor action, whereas introduction or a — CHO 

| or— CH; groupisnot beneficial. Best inhibitor action isshown by 
! meta substituted compounds, namely resorcinol, phloroglucinol 
and m-amino phenol. 


The present study has been undertaken to study the inhibitor action of 


various phenols and to correlate theinhibitor action with their molecular struc- | 
ture. 


With this aim, the corrosion of 63/37 brass in 0°2N, 0*5N and 1 ON sodium 
hydroxide solutions and the inhibitor action of various phenols has been studied 
bythelossin weight method. The specimens ( 6cm x 3cm, thickness 28 S.W.G. ) 
Were completely immersed for five days in sodium hydroxide solutions at 
35-E1*C. Corrosion tests and cleaning of specimens after corrosion were 
carried out as described in our previous publications .' 


The Effect of Nucleus 


To investigate the effect of nucleus to which the phenolic OH group is atta» 
ched, the inhibitor action of phenol, B-naphthol and 8-hydroxyquinoline was 
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investigated : The results are plotted in Figure 1: From this figure, it can “4 seen 
that the order of efficiency is phenol > B-naphthol > 8-hydroxyquinoline. 
Itis quite probable that the retardation of corrosion of eod brass by P-naphtEol 
and 8-hydroxyquinoline is due to their chelating action with Eine: and Zinc. 
Aloy? has observed that g-naphthol reacts with cupric ions to give a blue colour. 
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In fact, we have observed that when a brass specimen is immersed in sodium 
> 


hydroxide solution containing B-naphthol, the solution becomes bluish coloured 
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:.. Fig.l. Effect of change of nuclear on inhibitor efficiency. 
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and that at the end of five days, the metal specimens are covered with'colouréd ` 
films. 


8-hydroxyquinoline is a wellknown chelating agent. Jt forms a green chelate 
with copper which is precipitated in pH range 5:33—14:55, and a greenish 
yellow precipitate with Zinc which is precipitated in the range 4-6-13-4, 
Both these complexes can be represented by the sturcture. 


ZNA 
G0 
SAZ 
| 
CE 


have observed that at the end of five days. the metal specimens were covered 
with yellow coloured films. 


Another important aspect worth studying is the effect of diverse substituents 
in phenol in ortho, meta or para positions with respect to phenolic OH group 
on the inhibitor efficiency of such substances. With this aim, compounds having 
methyl, aldehyde, hydroxyl and amino group as substituents in pheno ic nucleus 
were studied. The action of salicylaldehyde and meta cresol indict >that the 
introduction of an aldehyde or a methyl group in phenol is not ver) beneficial 
and hence the corresponding meta and para hydroxybenzaldenydes nnd ortho 
and para cresols were not investigated further. 


Effect of Ortho Substitution 


To investigate the effect of ortho substitution in phenols, on their inhibitor 
action, catechol, o-aminophenol, salicylaldehyde and pyrogallol were studied; 
The results are plotted in Figure 2. It can be seen that of all the four substances, 
Pyrogallol is the most efficientrin retarding the corrosion of 63/37 brass. The 
order of efficiency for the remaining three: disubstituted compounds being 
Catechol > salicylaldehyde . > o-aminophenol.. All the four substances are 
marked by their capacity to form metal chelates. Structures of their cupric comp- 
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It can be noted from Figure 2 that the inhibitor action of o-aminophenol 
decreases with the increase in inhibitor concentraction and in some cases, | 
even accelerates the corrosion. This may be due to the solubility of the chelate 


formed. 


Salicylaldehyde is not an effective inhibitor of corrosion of 63/37 brass at 
the concentrations studied, which shows that the complex formed does not give 
a protective film under the conditions of study. 
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Fig.2. Eflect of ortho substitution in phenols on their inhibitor efficiency 
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The efficiency of catechol is maximum at 0-009 gm/moles/liter of catechol 
and with further increase in its concentration, the efficiency of catechol falls off. 


It has been suggested by Putilova, Balezin and Barannik? that at higher 
concentrations many organic substances retard corrosion to a lesser degree and 
some times becomes accelerators of corrosion. It is possible that in the present 
case, at higher inhibitor concentrations the reaction between the metal, the 
inhibitor and the corrosive medium becomes easier, creating conditions for the 
formation of distinct compounds as opposed to surface compounds. Thus more 
metal is used than at low concentrations of the inhibitor, when the amount of 
inhibitor is insufficient to form this compounds. 


| afforded by pyrogallol is not adversely affected by increase in 
its concentration. This might be due to the fact that pyrogallolis a reducing agent 
and thus it may render the medium less corrosive by removing oxygen. :n the 
presence of pyrogallol the metal specimens are covered by brown films. It is 
therefore, probable that the good inhibitor action of pyrogallolis due to a combi- 
nation of its capacity as a reducing agent as well as as a chelating agent. 
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Fig.3. Effect of meta substitution in phenols on their inbibitor efficiency. 
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Effect of Meta Substitution 


Figure 3 shows the effect of substituents in meta position of phenol on their 
inhibitor action. It can be seen that an introduction of methyl group in phenol 
is not very favourable for increasing inhibitor action, whereas introduction of 
an amino or a hydroxyl group in meta position with respect to the OH group 
renders the substance.an effective inhibitor for the corrosion of 63/37 brass in 
sodium hydroxide solutions. Resorcinol is thus, an.excellent inhibitor which 
affords 95% protection to brass at all the alkali concentrations studied and its 
inhibitive property is not adversely. effected by increase in inhibitor concentra 
tion. In presence of resorcinol, the metal specimens are covered with reddish 
yellow coloured ims. which indicates that the protection afforded is due to the 
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formation «f a. protective layer. 
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Effect of Para Substitution 


Figure 4 shows the effect of substitution in para position of phenol on 
inhibitoraction. The mechanism of inhibition in thiscase is rather complicated 
as both the substances are reducing agents as well as chelating agents. 


Effect of the Position of OH Group 


Figure 5:shows the effect of the position of OH groups in dihydricand tri- 
| hydric phenols on their inhibitoraction. The highest efficiency is shown by the 
meta substituted phenols, namely phloroglucinol and resorcinol. In 0.2N — 
1:03 alkali solutions, phloroglucinol affords nearly complete protection to 
| brass at as low a concentration as 0:004 gm/mole/liter and thereafter its 
efficiency is nearly constant. The structural formula of phloroglucinolcan be 
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Fig. 5. Effect of the position of OH group in dihydric and trihydric phenols 


on their inhibitor efficiency. 
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and it is probable that the triketo form isadsorbed over the metal surface 


giving an excellent protection. 


Effect of NH, Group 

A comparison of the performance of ortho, meta and para amino phenols 
(Figure 6) shows that as seen in case of OH Group, in the case of -NH; group 
also, meta substituted compound is most efficient in retarding the corrosion. 
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Fig. 6. Effect of the position of NH, group in aminopheno's on their “| 


efficiency. 
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SPECTROPHOTOMETRIC DETERMINATION OF FERRIC IONS By 
 A-HYDROXY-3-PROPIONYL OXIME SODIUM BENZOATE 


B. M. DESAI 


M. G. Science Institute 
Ahmedabad-9 


( India) 


While a number of hydroxy ketoximes have been investigated as analytical 
reagents, 4-hydroxy-3-propionyl oxime benzoic acid is not investigated as a 
colorimetric reagent so far. 


This article reports the use of this compound as a reagent for the spectro- 
tometric determination of iron. 


xperimental : 


nitrate solution : 


-1M solution of ferric nitrate was prepared by dissolving 40:389 gms. 
nitrate nonahydrate in distilled water to get one litre solution. Dilute 


noxy benzoic acid. It was then refluxed with hydroxylamine to get 
9 gms. of oxime was added to about 250 c.c. distilled water. 0:84 
odium bicarbonate was added to the mixture and warmed to get 
n. The cooled solution then was diluted to one litre to get 0 ‘01M 
n. It remains stable for several weeks. 


The colour is red between pH 3 
timum pH for absorbence 1$ 4:0 10 


NN ————— ————— Á— अ 
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4:8. The spectral characteristics of the complex at different pH values are shown 
in Fig. 1. 


O 9735 


Oel - 


ABSORGANCE 


0 MM) OC c 
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^om 

| .. Spectral Characteristics of the ferric-4- hydroxy-3-propionyl 
oxime sodium benzoate complex at different pH values. 

A. pH4:0to4:8 B. PHS C. 2993: 
(2 ml. 0*002M Ferric nitrate +1 ml. IM NaClO,+20 ml. 
0:002M 4-hydroxy-3-propionyl oxime sodium benzoate. Final 


volume 50 ml. ). 


Absorption Measurements : 


The absorption spectra of mixtures of equimolegular solutions of ferric 
nitrate and the reagent in the ratios 1 : 1, 1 :2 and 1 :3 at different pH values 
Were observed in the range of 400 niu to 625 mu. After adjusting the desired 
PH, the absorbences of the mixture were measured after 15 minutes. Between 
‘PH values 3:5:and 5-5 the colour of the complex is stable for two hours. Tt is & 
Stable in -the concentration-range of 1°12 pip.m., to 13744 p.p.m. above which — — | 
it tends to precipitate. The solution obeys Beer’s law in this range. : 
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he absorbences of the mixtures at pH 4°2 are shown in Fig. 2. 
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Figure2 ,. Absorption Spectrum of the ferric 4-hydroxy-3-propionyl oxime 
sodium benzoate complex at pH 2:9, 


A. 2 ml. 0:002M Ferric nitrate + 2 ml. 0:002M 4-hydroXy- 
3-propionyl oxime sodium benzoate. 

B. 2 ml. 0-002M Ferric nitrate + 4 ml. 0:002M 4-hydroXy- 
3-propionyl oxime sodium benzoate. 

C. 2ml. 0:002M Ferric nitrate + 6 ml. 0:002M 4-bydroxy- 
3-propionyl oxime sodium benzoate. 


Composition of the Complex : 
(4) The method of continuous variation ; 


The reagent is completely transparent to light in the spectra range 1 
however, corrections were made for absorption due to ferric ions. by measuring 
the absorbence of complex against blank solutions of corresponding concentra 
tion of Ferric nitrate at pH 4:2. The results obtained are shown in Fig: ?: 
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The formation of 1 : 1 complex is shown by Job’s method using | 


solutions. 


(b) Mole ratio method : 

A series of mixtures were prepared having different ratios and the absorb- 
ences were measured at 510110. The results are plotted in Fig.4. The plot shows 
the molar ratio of ferric ions to the reagent to be 1 : 15. The graph is a straight 
line upto molar composition 1 : 1, after which it bends. The zero slope or the 
colour saturation is obtained with large excess of the reagent which indicates 


a highly dissociating complex. 


0-05 


Composition of the ferric-4-hydroxy -3-propionyl oxime sodium 
_ benzoate complex by the mole ratio method at pH 4°2 by the mole 
- ratio method at 510 pi, JL 20:1 (NaC10,) [2 ml. 0:002M ferric 
nitrate + varying amounts of 0:002M 4-hydroxy-3-propionyl 
‘oxime sodium benzoate. Final volume 50 ml.] 


mixtures were measured at 510 mu and plotte 
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against the concentration of variable reactant. The results are shown in Fig. 5 
The curves are parallel to each other, which shows the molar composition of 


the complex to be 1 : 1. The value of extinction coefficient calculated from the 
slope of plot A is 24°50 x 102, 
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mi. OF VARYING COMPONENT 


Composition of the ferric-4-hydroxy-3-propionyl oxime sodium 
benzoate complex at pH 4:2 by the Slope Ratio Method at 510 mj. 
j.220:02 (NaCIO,) [ A. 5 ml. 0:01M 4-hydroxy 3-propionyl 
oxime sodium benzoate +varying amounts of 0:002M Ferric 
nitrate. B. 5 ml. 0-01M Ferric nitrate + varying amounts of 
0-002M 4-hydroxy-3-propionyl oxime sodium benzoate. Final 


volume 50 ml. ]. 
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Sensitivity and Optimum Concentration Range 
.A solution containing 0:040 ug/cm? Fetttgave a transmitancé 


difference of 0-297 with the corresponding blank. Hence the sensitivity is 
0-040 p.p.m. (Sandell scale). 


Evaluation of Stability Constants 


(a) From mole ratio method : 


From Fig. 4, the value of Em and E, are 0:2204 and 0:0701 respectively. 
The value of n for the complex having determined the value of c and K are 
calculated to be 0:742 and 1:082 x 101 respectively. 


(७) From continuous variation method : 


From the data given in Figure 3, observed absorbence is 0:037 and theore- 


A study of influence of diverse ions on the absorbence of complex indicated 
it at 5*6 p.p.m. concentration of iron, 1000 p.p.m. K+, Nat, NH*,, CI’, NOs’, 
॥ 2,812, 8872, Ca*2, Be*?, 007२, Cs*?, Fe*2, Mn*?, Srt2; 100 p.p.m. 
Crt 0773, Pb*?, Zn*? and 50 p.p.m. UO,*2, I’ could be tolerated. 


D b PO, Fet2, citrates, oxalates interfere at all levels. 


press my thanks to Dr. M. N. Desai, Reader in Chemistry, Gujarat 
ity, for his interest in my work and to Dr. K. C. Kshatriya, Principal, 
ience Institute, for extending laboratory facilities. 
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EFFECT OF PRESOWING HARDENING TREATMENTS AND GROWTH 
MEDIA ON THE RATE OF SEEDLING GROWTH IN WHEAT, VARIETY 


JANI, B. M.; NAKARANI; K. R.; ( Miss) NANAVATI, 
J. K. and (Miss) Maxsuni, R. A; 


Botany Division 
University School of Sciences 
Gujarat University, Ahmedabad-9 (India) 


Introduction : 


"Genckel (1938) showed that presowing hardening treatment by the 
alternate soaking and drying method, increased the resistance of plants to 
atmospheric and soil droughts. Obviously this method would be of great value 
if it can be applied to cultivation in countries like India where there 
are vast tracts of land under cultivation, which have to depend upon a 
precarious rainfall for their water supply. With these considerations in 
view, Chinoy (1942) initiated and then progressed a detailed study ofthe 
problem of drought resistance in many crop plants. This paper adds further 
evidence tothe usefulness of presowing treatment of seeds to the unfavourable 
atmospheric and saline conditions. 


Materials and Methods : 


Graded seeds of wheat variety New Pusa-718 were used for this 
E They were subjected to presowing hardening treatment (a modified 
method of Genckel and Kolotova, 1938) in which the seeds were soaked in 
distilled water as well as ascorbic acid solutions (with two concentrations 
of 25 mg./1 and 50 mg/1) and were allowed to absorb moisture up to 
3575 of thier weight and: kept in a swollen condition for 6 hours at about 
25" C. These were, then, spread. out in a thin layer for drying in shade for 
2-3 days. During this period the seeds got dried almost to the original 
Weight. This treatment was repeated three times, 
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Fifteen pretreated (T) and untreated ( C) seeds were placed in 9cm, 
Petri dishes on sterilized filter papers, and germinated under the following 
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four conditions provided at the beginning of the experiment : 


1. 
9. 
3. 
| 4. 


Adequate moisture supply—5 ml. water per dish. 

Restricted moisture supply—1 ml. water per dish. 

Adequate quantity of saline medium—5 ml. of 0.1 M. NaCl, 
Restricted quantity of saline medium—I ml. of 0.1 M. NaCl, 


In the first and third treatments water or NaCi.solution were reple: 
nished as and when necessary so as to maintain an adequate supply for 


the germinating seeds; while on the other hand, 1:0 ml. of either water or 
0:1 M. NaCl solution were added every 24 hours in the second and the 
fourth treatments respectively for the first six days and subsequently adequate 
quantities of either water or NaCl solution were added. 


Different combinations of pretreated (T) and control (C) seeds and 
the medium of germination have been described in the text by combining 


the serial number of the latter with the abbreviation of the former. Thus, 


Stage-3 

Stage-4 
,Stage-5 
Stage-6 
Stage-7 
, Stage-8 
Stage-9 


critical growth stages of seedling ( Fig. 1) : 


Stage-1 Coleorhiza just emerging 
Stage-2 Plumule just emerging from the seed coat and the radicle about 5 mm 


.Stage-10 Second leaf about half the length of the first leaf. 
Stage-11 Second leaf just equal in length to the first leaf. 


forinstance. 2-T means that the seeds were given presowing hardening 


"treatment and were germinated in 1 ml. of water and s0 on. 


di During germination tests the number of seedlings attaining different stages 
of growth were recorded at regular intervals of 24 hours. The following are the 


in length 

Two lateral roots developing, coleoptile still colourless. 
Coleoptile becoming green and 1-2 cm. long. í 
First leaf just emerging and about 1 cm. long. 

First leaf 3-4 cm. long. ; 

First leaf half unfolded. 

First leaf fully unfolded and second leaf just emerging. 
Second leaf 2-4 cm. long. 
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Then, the number of seedlings at a particular growth stage was multiplied 
| ‘by the mean dry weight of the growth stage. Further, the sum of dry weights 
of seedlings at different stages of growth on a sampling date was taken as the 
total dry weight of all the germinated seedlings under that treatment and the 
result was expressed in mg. of dry weight per 100 seedlings ( mean dry weights 
for growth stages are given in Fig. 1 as histograms). Moreover, the relative 


NUMBER 


UJ ७ 
w OE 
< 
F 
सै ७) 
q m 
N 


TE eee ee नि 
(४ ८) ७० o*wNOOGOO0»0 
Naw o7 ve ovt 


wt 


Average dry weight of seedlings at various well marked stages of their growth. 


( 5४४४४०। 110४४ 2 
* 35 N3d .LH9I3M AYA 
Seedling growth rate was determined from these dry weights by making use of 


, - 4 m m" 
nonas j APT r Ny जा 8४954 1 W 3 
1H pihs $ 
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“compound interest”? formula of Blackman (1919) for relative’ growth His 
Per cent germination was recorded in every dish after itervals of 24 hours and 
the growth stages attained by these seedlings were determined by comparison 


with those already shown in Fig. 1. 


Results and Discussion : 
b Data of dry weight ( in mg. ) per 100 seedlings and relative rate of dry weight 
increase under four treatments are given in Figs. 2 and 3. Itcan be seen from these 

WHEAT M.P. 710 


A (25 94./८) 
vw ZZAA (50 rg. /4) 


Zé p 


49 % 144 IN 48 © 44 192 
MOURS AFTER PLANTING 
Fig. 2 
Effect of presowing hardening treatment on dry matter production of 
seedlings grown in water and sodium chloride solutions. 
figures that the untreated and pretreated seeds show greater dry matter "| 
tion as well as relative growth rate under adequate water and saline media 1 


o 


5 MWER - | ML. WATER 
8 
/ 
e 
७-७ (CJCONTROL 
5 ML. NaCl । ML NaCl e—a E30 W 
| 


DRY WEIGHT-MGS. PER IOO SEEDLINGS 
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comparison with the restricted ones. Further, the seeds under 3-T and 4-T 

treatments produce greater dry matter when compared with 3-C and 4-C. In 

both these treatments, seeds pretreated with ascorbic acid solution HORE at 

the highest level for dry matter production. Treatments 1-C, 1-71. 2-C and 2-T 

do not show any significant effect on dry matter production. Morcoven it is 
WHEAY NP Ig i 

1 5 ML, WATER | ML WATER 


o 
I 


$ ML.NaCL 1 ML,NaCL 


ir 
७-५ GROW 

aA BED AA (25 w5./4) 
v-* AAA (SO my. /€) 


RELATIVE RATE OF DRY WEIGHT INCREASE 
9 


a4 


48 ०७ ७०५ 


HOURS AFTBR PLANTING 
Fig. 3 
|: of presowing hardening treatment on the relative rate of dry matter 
Production in seedlings grown in 5 ml. water, 1 ml. water, 5 ml. and 
1 ml. NaCl solutions. 


interesting to note that the pretreated seeds under treatments 2-T, 3-T and 
T continue to produce dry matter after a comparable growth stage of untreated 
Ones, which fail to do so (Table 1). 
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TABLE I 


"Percent germination in different stages of growth 


Hours Untreated ( € ) Me १ Pretreated (T) 
from Stages of germination Stages of germination 
sowing 


, 9 3 TT i 2? 3 45 $3 


(1) Adequate moisture supply — 5 ml. water 


24 20.7 33.9 47.1 9.1 6.8 77.9 
48 20.7 33.9 47.1 36.1 58.1 
72 21.3 73.5 27.3 66.9 
96 14.1 40.3 47.1 20.7 40.5 33.9 
120 40.5 60.3 13.8 36.1 44.9 c 
144 21.3 $3.7 20.7 6.6 29.3 43.3 9.1 
168 14.1 53.7 14.1 20.7 31.7 27.3 20.7 
(2) Restricted moisture supply — 1 ml. water 
24 6.6 33.9 60.3 27.0 9.1 60.3 
48 20.7 40.5 40.5 2.2 18.2 40.5 36.1 
72 6.6 47.1 47.1 11.6 38.3 44.9 
96 27.3 40.5 33.9 11.6 31.7 31.7 22.6 
120 66.9 33.9 6.9 20.7 44.9 25.1 
144 47.1 27.3 27.3 16.3 27.3 36.1 18.5 
168 20.7 53.1 14.1 14.1 13.8 36.1 27.3 20.7 
(3) Adequate supply of saline medium — 5 ml. NaCl 

24 6.6 86.7 9.4 6.9 66.9 3 
48 6.6 66.9 20.7 6.9 4.7 51.5 20.7 
12 6.6 60.3 27.3 11.6 42.7 29.3 

6.6 60.3 27.3 11.6 36.1 29.3 

6.6 $3.7 27.3 6.9 33,9 29.5 

6.6 83.7 27.3 2.2 27.3 27.3 

6.6 40.5 40.6 2.2 18.3 15.1 22.9 m 
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It is worth noting that except treatment-4 the relative growth rate of pre- 
treated plants are higher when compared with untreated ones under all the treat- 
ments. 

Analysis of variance of data of dry weight per 100 seedlings was carried 
Treatment variance 


out and only the F values ( ) together with the corres- 


Error variance 


ponding degree of freedom are presented in Table 2. These data show that the 
factors like pretreatments, media and growth periods as well as their all inter 
actions are highly significant. 


TABLE II 
Analysis of variance of data of dry weight per 100 seedlings 


Factor "क्क्लक न्या Variance `F value 
of 
freedom 
(A) Pretreatments 3 611180.6 21.0 S 
(B) Growth media 3 258260.7 88.9 S 
( €) Days of growth 6 521310.1 179.4 S 
(A X B) Pretreatments 9 37408.9 12.9 S 
X Growth media : 
(A X C) Pretreatments 18 4706.2 16.2 S 
^ X Days of growth 
(B X C) Growth media 18 21439.6 7.4 S 
X Days of growth 
Error ERECTA 2906.6 E 
Total 111 ०० DD 
RRR 
| S : Denotes highly significant effects of treatments and their interactions 
(P>0.01). | 


E present method which is based upon germination stage-dry weight 

telationship of seedlings provides a rapid method for the determination of the 
Seedling growth rate. Further, the acceleration in the growth rate of seedling 
raised from pretreated seeds is due to the acceleration in the amylase and cata- 
lase activities of pretreated seeds (Nanda et al., 1959). 
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ORTHOHYDROXY KETONES AND THEIR OXIMES AS INDICATORS 
FOR THE EDTA TITRATIONS OF FERRIC IONS 


M. N. Desai, K. C. 1075५ and M. H. GANDHI 


Chemistry Department 
University Schoo! cf Sciences 
Ahmedabad-9 


( India ) 


ABSTRACT 


Orthohydroxy propiophenone, orthchydroxy butyrophenone 
and their oximes are satisfactory indicators for the direct EDTA 
titration of ferric ions. Titrations can be accurately carried out 
in the pH range 2-3:5. A large number of diverse ions are tolerated. 

pa * sA 

Orthohydroxyacetophenone oxime 1, 011 chydroxy propicphenone oxime! 
and orthohydroxy butyrcphenone? oxime have been investigated as colorimetirc 
reagents and reagents for spot test detection of iron. The corresponding ketones. 
have not been used as analytical reagents so far. This article reports results 


obtained in investigations of these compounds as indicators for the complexo- 
metric titrations of iron. 2 


The ketones give a violet colour with ferric ions whereas ketoximes Bive a 
brown colour with ferric ions. 
Experimental 
Ferric nitrate solution. 


^ stock solution of ferris nitrate ( 0-1M ò was prepared by dissolving 40-389 
"ms. ferric nitrate nonhydrate in distilled water and making upto I litre. It 
Was standardised gravimetrically as ferric oxide. 


E solution : 


0 A stock solution of 0*1M di Na salt of EDTA was prepared by dissolving 
72 gms, of EDTA in 1 litre of distilled water. 


Indicator solutions : 


1% solutions were prepared from pure samples of the reagents by dissolv- 


bi ae ; s 
18 the requisite amount in 95% alcohol. The solutions were stable upto 4 weeks. 
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Metal solutions : 
To study the interference of various foreign ions in tke estimaticn of ion 
i III with EDTA, the corresponding analar quality of salts were taken 410 their 
0.2M solutions prepared in distilled water. 


Effect of pH : 
Iron III could be estimated accurately in the pH range 2-3:5 with the help 
of the compounds investigated. 


Effect of Indicator Concentration : 
It was observed that 1 ml. of 1% solution of the indicator was satisfactory, 


Suggested procedure : | 

Take an aliquot of ferric solution in beaker, add 5 ml. of acetate- HCI 
buffer of pH 2 and 1 ml. of indicator. The colour becomes violet in case of ke. 
tones and brown in case of ketoximes. Titrate with 0°01M EDTA. At the end 
point, the colour becomes sharp yellow. 


To investigate the effect of foreign ions, titrations of synthetic Solutions 
were carried out at pH 2:0, maintaining the pH by acetate- HCl buffer. At 
2-8 mg. concentration of iron, 50 times excess of Nat, NH,*, CI,Br', SO", 
Nos, 805, Bett, Zrtttt, Th ttt, pdt+; 10 times excess of Agf, 
Nitt, Cott, Mg**, Mn**, Al*t**. 2 times excess of Zn'*, Cd**, 
Gat, Sr'*, Batt, Patt, Crtt+, Cutt could be tolerated. Anions 
forming stable complexes with Fe interfered at all levels. 


We thank the University Grants Commission for the award of a senior 
research fellowship to one of us (M.H.G.) and to the University authorities 
for extendin labor’ ‘ory facilities. l 
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SYNTHESIS OF 
J- CHLORO-2-MERCAPTO-3-ARYL-QUINAZOL-4-ONES 


G. S. MEWADA,* G. R, DAVE** and G, 0. AMINSs* 


SUMMARY 


7-Chloro-2-mercapto-3-aryl-quinazol-4-ones have been 
synthesised by the condensation of the (1) mono-arylthio» 
ureas, and (ii) arylisothiocyanates, They gave 2-thiophenyl and 
2-thiobenzoyl. derivatives. Further, they are cxidised to the 
corresponding quinazol-2 : 4-diones, whose structures have 
been confirmed by comparison with the ccndensation 
products of 4-chloro anthranilic acid with mono-arylureas. 


Due to the structural similarity of quinazoline derivatives to quinoline 
compounds, a good deal of work hasbeen carried out on quinazoline derivatives 
in order to compare their reactivity and usefulness as potential pharmacologi- 
cally active compounds. However, comparatively littel work appears to kave 
been done on sulfur containing quinazoline compounds. 


In continuation of our work 17० * © 4 on 2-mercapto-derivatives of 
quinazol-4-one, we have synthesised nine new 7-chloro-2-mercapto-3-aryl- 
quinazol-4-ones (JI, X=H) by condensing 4-chloro anthranilic acid (1) 
with monosubstituted aryl-thioureas as well as with aryl-isothiocyanates. These 
compounds contain the reactive mercapto ( -SH ) group in 2-position. 'That 
this group is * thiol ^ and not * thion” has been proved by preparing the corres: 
ponding 2-thiophenyl (II, X=Ph), 2-thiobenzoyl ( II. X= COPh) deriva» 
lives (Tables If and III) by the action of bromobenzene and benzoyl chloride 
respectively. 


| addresses : 

+ Sarabhai Research Centre, Post Box 162, Wad: Wadi, Baroda~?, 

* Research and Development Department, MAC Laboratories, Vidyavihar, 
Kirol, Bombay-77 ( AS). d 

Ee Chemistry Department, Parekh Brothers Science College and S. K. S, 
Arts Collége, Kapadwanj, Dist. Kaira. 
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; Further, when the chlorc-quínazol-4-cnes (II, X = H ) were oxidised | | 
ihe alkaline hydrogen peroxide, the mercapto group was affected but 7-chloro. 
2-hydrexy-3-aryl-quinazol- 4- cnes (IIIa) were not formed; only the CCrTes. 1 
ponding diketo-products, viz. 7-chloro-3-aryl-quinazcl-2 : 4-Cicres (111) १ 
were isolated. So far. the attempts to isolate the encl fcrm (Illa) in aj Such 
compounds studied by us were unsuccessful. The corstitticn of these 2:4. 
diketo-prcducts was ccnfirmed by direct comparison with euthentic Sam ples t 
prepared frcm 4-chloro anthrarilic acid (1 ) and the corresponding mono. I 
substituted ureas. t 
COOH 
CI ; 1 t 
C NH; ; t 
Į 
(1) t 
r 
$ 7 
o हि 
N 
NGHE R : 
si 
e ("ना „Ao a li 
CS 7. 
cm) 
Experimental it 
p या acid (1) ( m.p. 236°) was preparedz-«^ by the oxida- t 
un of 4-chloro-2-acetamino toluene3-a, b by means of potassium permangar - 8 
nate and subsequent hydrolysis by hydrochloric 90104-0. ^ (15% ). co 5 


` The different quinazol-4-cne derivatives prepared by the general procedures 
escribed below have been listed in Tables I to 1५. The solvent used for the 


crystallisation of the compounds listed in Tables I and IV was ethanol and fer Ah 
those in Tables TI and III. was acetone. All co: 


GA m mpounds crystallised as colourless 


General Procedures 


7- Chloro-2-mercapto-3-aryl- quinazol- 4-one (lI, X =H): 


j (a) An intimate mixture of 4-chloroanthranilic acid (1, 10 m.mol ) and 
mc nc-substituted thicurea (10 m. mol) was heated at 180-66? for two hours 
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keeping a long tube as a condenser. The brownish mass obtained on cooling was 
extracted twice with warm ( about 50° ) NaOH (IN) and filtered off. The filtrate 
was cooled by ice-and acidified by cold dilute HCI ( 15% ). The white product 
was washed with sodium bicarbonate sclution ( 597 ) and crystallised. 


(5) An ethanolic solution of 4-chloro anthranilic acid (T. 5 m.mol ) and 
the aryl isothiocyanate ( 5 m mol ) was refluxed for 1-2 hours and.the ethanol I 
removed by distillation. "The brownish residue was extrected as in (a) and ` 
the product crystallised. 1t was found to be identical with (a) व 


7-Chloro-2-thiophenyl-3-aryl-quinazol-4-one ( Il, X-Ph): 


A mixture of the above quinazol-4-cne (Il, X = H,0°5 gm.) in bromo- 
benzene ( 10 ml. ), anhydrous potassium carbonate (0:5 g.) and a little coppet 
powder was heated at 165-70° for 5 hours and the excess of unreacted bromo 


benzene removed by steam distillation. The solid obtained on filtration of the 
residual liquid was crystallised 


7-Chloro-2-thiobenzol-3-aryl-quinazol-4-one ( II, X = COPh): 


The solution ofthe quinazol-4-one (Il, X = H; 0.5 p.)in NaOH (30 ml.; 
2N ) was treated with benzoyl chloride ( 0:5 g. ) and kept for 6 hours with occa 


stonal shaking. The solid obtained was filtered. washed with water and crystal- 
lised 


T-Chloro-3-aryl- quinazol-2:4- dione (III ): 


(c) The solution of the 2- mercapto-quinazol-4-cne . (11, X = H,05 g) 
in 2N NaOH ( 50 ml. ) and hydrogen peroxide ( 6 Vol., 10 ml. ) was stirred for 
two hours at 28-30° and filtered. The filtrate on acidification by HC! (15% 
Save a solid which was crystallised. This compound was found to be identical’ - 
With an authentic sample prepared as described below 


( d) Anintimate mixture of 4-chloro anthranilic acid (1. 0:5 8.) and mono: 
Substituted urea (0:5 g.) was heated at 180-90° for 2 hours. The solid obtained 
| extraction with warm IN NaOH and on acidification, was crystallised and 
as found to be identical with f c) abov 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 
| LL ———————————s—————————————— । 


-----+5७5्ज्क्ण्ग्नाणणनरि 
Digitized by Arya Samaj Foundation Chennai and eGangotri 


SO 


a A Wa 


192 Vidya 
TABLE Í 
7- Chloro-2- mercapto-3-aryl-quirazol-4d-ones (If. X=H) 
F oY ; Rar 0 
Sr. Substituent M.P Formula 20 Nitrogen _ 0 Sulfur 
No. CR’) Ye Cal. Found Cal. Found 
1H 328 Cj4 HgN5OSCI 9.93 9.67 11.09 10.92 
2. 2'—Me 304 C;5 Hi N20SCI 9.38 9.30 10.58 10.4] 
3. 3“ Me 238 C45H 4I N;OSCI 9.38 9.11 10.58 10-33 
4. 4'—Me 322 Cis Hj N20SCI 9-38 9.24 10-58 10.42 
5. 2’—OMe 298 CisHiiN2028SCl 8:90 8:77 10:05 9.78 
6. 4'—OMe 318 C,sHiiN2O2SCI 8:90. 8-63 10-05 9.90 
3, HE 307 CyHsN,OSCl 8:02 7-80 9.91 9.78 
8. 3’—-Cl 293 CisHsN20SCl2 8:02 7.88 9.91 9.67 
9, 4'—Cl 300 CuHsN20SClz 8:02 7.80 9.91 9.81 
TABLE If 
7- Chloro-2-thíophenyl-3-aryl-quinazo:-4-ones (II, X 2 Ph) 
Ns ee 
Sr.. Substituent M.P. Formula % Sulfur 
No. (R') EG Cal. Found 
= wid ey A E ee 
10. H 218 C» H13N30SCI 8-78 8.89 
1 ]. 2’—Me 188 C531 H44N208SCI 8-45 8-29 
12. 3’—Me 196 C4H,5N;0SC| 8-45 8.20 
13. 4'—Me 204 CyHisN,OSC! 8.45 8-30 
14. 2/-OMe 178 Co,HysN.02SCI 8-11 8-39 
15. 4'-OMe 196 C2HisN2028C] — 8-11 8:23 
16. PO 167 2९20502 8:02 7.89 
17. 3“--0] 164 C3H;2;N;OSCLb 8:02 8-28 
18, 4'—Cl 197 C3) H;3N;OSCI; pi. 1 
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TABLE III 


7- Chloro-2-thiobenzoyl-3-aryl-quinazol- 4-ones ( II, X-COPh) 


"Ce Substituent M P. Formula % Sulfur 
No. (R^ °C Cal. Found 
1, « 187 C4 Hi N2058CI 815 7.80. 
3. 2'—Me 152 ९५2 202501 HH ‘Wf 
2]. 3'—Me 167 CxHisN2.02SCl © 7.87 7.82 
22. 4'-Me 193 C33H15N305SCI 7-87 7.70 
23 2'-OMe 171 Ca HisN;05SCI ` . 7.57 7.30 
24. 4'-OMe 183 CoH sN203SCI 7.57 7.70; 
25, 2'—Cl 166 C3, Hi2N505S CI; 7.49 7-38 
20 El 178 Ca Hi2N2O28Clz 7-49 7-20 
Died Cl 168 Cs, Hi2N20:SCl, 7.49 7.67 


ni a nn 


TABLE IV. 


7~Chloro-3-aryl-guinazol-2 : 4-diones (गा ) 


` Sr, Substituent M.P. Formula 94 Nitrogen 9/, Chlorine 
No. CR') HC Cal. Found Cal. Found 
| 28. प 300 Cj H5N50;CI 10:28 10:11 13:03 12-67 
29. 2'_Me 296 CisHiiN202CI 9.7] 9.61 12:39 11.93 
30. 3'-Me 287 C,sH,iNs02CI 9.77 १9.62 12-39 12-18 
31. 4'_Me 302 CisHiiN202C! 9.77 9.62 12-39 12-12 
3. 2'.0Me 279 Cj Hii N;05CI 9.26 9.06 11-73 11-48 
3. 4’_OMe 271 CisHiiN203Cl 9.26 9.11 11-73 11-90 
| NC 313 Cu HgN;OCb 9.4 8:96 19.19 18:96 
3. 3'—cl 311 Cy4HsN202Ch 9.4 9.02 19.19 18:86 
36. 4' ९! 298 Ci HsN202Clz 9.14 8.82 19.19 19:30 


ne meee SO EO थार 
* Dokunikhin and Gaeva? as well as Kizber and Glagoleva® who 
prepared this compound following different routes report the melting point 
309-3110 and. 3129 respectively. 
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GERMINATION OF 
AKINETES IN DICHOTOMOSIPHON TUBEROSUS ( A. BR.) ERNST 


R.J. PATEL and M. A. FRANCIS 


Department of Botany 
Sardar Patel University 
Vallabh Vidyanagar 
Gujarat ( India ) 


SUMMARY 


Dichotomosiphon tuberosus (A. Br.) Ernst, described in this paper 

.hàs been collected in the first week of February 1968, from a slow- 

moving stream in Lunawada, Panchmahals District, Gujarat. The 

plant has been cultured in the laboratory and the mode of 

^ "germination of akinetes has been studied in detail. The present 
observation is the first of its kind in the Indian Dichotomosiphon. 


INTRODUCTION 


, The records on the occurrence of Dichotomosiphon tuberosus ( A. Br.) 
Ernst, in different parts of India, are available through the works of Randhawa 
(1942), Chohan and Patel ( 1957 ), Sharma and. Moghe ( 1957 ), Venkataraman ; 
(11961), Saxena ( 1962 ). Among the Indian workers, only Sharma and Moghe 
(1957 ) have reported the presence of akinetes in this species. They have not. 
given any account on the mode of germination of akinetes, Ernst ( 1902 ) ॥ 
reported the germination of akinetes in Dichotomosiphon. Our present observa- 
lions are hand in hand with the observations of Ernst ( 1902 ) 


OBSERVATIONS 

Dichotomosiphon tuberosus (A. Br.) Ernst, described in this paper was 
Collected in the first week of February 1968, from Vehri-pool of Lunawada, 
Panchmahals District, Gujarat. It was growing in a slow-moving stream, along , 
With Lyngbya sp. Few filaments were fertile showing both oogonia and antheridia, . 
The morphology and the dimensions of both the vegetative filaments and sex- 
| are exactly similar to that of Dichotomosiphon tuberosus (A, Br.) Ernst, . 
described by earlier workers ( Ernst, 1902; Virieux, 1911; Puymaly. 1917; Chohan . 
‘nd Patel, 1957; Nurul Islam, 1965.) 

The authors tried to grow the plants'in the laboratory, by keeping some 
healthy vegetative filaments, under natural light and room-temperature, in God 
Watd’s culture solution (Godward, 1942). The culture solution was changed र 

| at an interval of fifteen days. The growth of the plants was satisfactory and they 
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survived in the laboratory for about three months. No sex-organs develcye4 
in the culture. 

Within a few days 8 
solution, prcfuse development of akinetes 1 | 1 
formed at the tips of long, colourless rhizcic-like filaments arisirg ficm the erds 
of dichotomous branches. They were brownish black in coleur ard ef irregular 
shapes such as club-shaped, curved and more or less spirally ९०1६0 Figs. 1-4). 
The mode of development cf akinetes was the seme as that y hich cescribed by 
earlier workers ( Ernst, 1902; Puymaly, 1917; Sharma and Moghe, 1957 ). The 
akinetes were cut off from the rhizoid-like branches by thick septa, and they were 
up to 5.5 m.m. in length and 2600 |. in diameter. 


fter the transformation cf the plants into the culture 
ad been ८८६७१६0. The akiretes were 


The akinetes separated from the vegetative filaments were transferred to 
1% agar medium in Godward’s culture solution; and were allcwed to grcw uncer 
natural light and room-temperature. Within cne week they showed germinaticn. 
At first, small protrusicns were formed near the rkizcical encs cf tke akinetes 
(Fig. 1). These protrusions got elcngated to fcrm the filaments which were 
grass-green incolcur. In majority cf the cases these filaments cevelcped cc nstiic- 
tions and dichotc mcus brarchirgs, ard firally became norm al file erts showing 
all the typical characters of Dichotomosiphon ( Figs. 5 — 7). But in few cases 
retention of a single filament, at the rhizcical erd, which was unbrarcked and 
non-constricted, was cbserved ( Figs. 2 and 7). They may prcbably censtitute 
the rhizcidal system cf the plant. Filamerts were also arisirg frcm the sides cf 
the akinetes. slightly away ficm the rhizcical encs ( Figs. 6 ard 7). Eut there 
was not even a single case which shewed the fermaticn cf vegetative filements 
from the distal end of the akinetes. Develcpment cf mere than cre plent from 
a single akinete was very common (Fig. 6). A maximum number cf fcur plants 
developing from a single akinete had been observed. 


DISCUSSION 


The morphology and mode of develcpment of akinetes have been described 
by various earlier workers ( Ernst, 1902; Collins, 1909; Virieux, 1911: Shamra 
and Moghe. 1957). Among these workers cnly Sharma ard Mcgke ( 1957) 
have reported the spirally coiled akinctes. The datas regarding the dimensions 
of akinetes have only been given by Ccllirs ( 1909) ard Virieux (1911). LEB 
ing to Collins the maximum length of the akinete is 460.0 |, while | 
has observed a maximum length cf 3.5 mm. Our present cbservaticns show tiat 
the length of the akinete is even up to 5.5 mm. 


७ थि 3 s E 5 2 ‘hon, 

Ernst ( 1902 ) has reported the germination of akinetes in Dickotomosiple” 

and has figured the germinating akinete with one plant cnly. In the E. 
we have observed the development of more than cne plant (up to fcur) !! 


m 
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PLATE I: Dichotomosiphon tuberosis Ernst 
Fig. 1: Akinete at the initial stage of germination showing a 
small protrusion at the rhizcidal end. 


Pigs. 2-4: Akinetes of different shapes, 
Figs. 5-7; Akinetes after germination showing filaments arising 
from the rhizoidal end proper and slightly away from 


the rhizoidal end. 
Dp. H — Newly formed rhizcid. k 


RHL — Old rhizoid-like colourless filament. 
(AY Figur:s X about 21.5: 
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a single akinete. The reported case of germination of akinete in Dichotomosiphon 
by Ernst ( 1902) also shows that the filament is developed frcm the thizcidal 
end of the akinete. Even though we have observed the formation cf Vegetative 
filaments from the sides of the akinetes slightly away frcm the rhizcidal eng 
itis probable to assume that the potentiality of germination of akinetesis confined 
to the rhizoidal end. This assumpticn is more valid in the light of the fact that 
there is not even a single case where the distal end of an akinete coes show the 


germination, in our present observation. 
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CONNATION IN CLERODENDRUM INERME GAERTN 


J. D. PATEL, P. Dante, and M. R. James 
Department of Botany, Sardar Patel University 
Vallabh Vidyanagar, Gujarat (India) 


Summary 


Anatomical differences in the normal and fasciated 
étem of Clerodendrum merme are described. Variations 
¿re in the size and shape of the epidermal cells; 
;umber of cortical: layers and thickness of the 
cortical cells, 


Introduction 


Gorter (1965) reviewed the common phenomenon of fusion 
o' vegetative branches. The present paper dea's with the 
morphology and anatomy of connated branches of Clerodendrum 
inerme Gaertn. 


Observations 


One large branch of a single plant of C. inerme exhibited 
connation and the smaller branches arising from this branch 
appeared flat. In one case three branches were found fused up 
to a distance of 15 cm. covering many nodes and internodes 
(Fig. 1). Figure 2 illustrates the fusion between two branches, 
which extends up to the growing point ( Fig. 3). The number 
of leaves varied from node to node. 


The fusion of two or more branches was indicated by A 
or more constrictions in the axial vasculature (Fig. 4) The 
branches retained their individuality as no leaf. trace.was found 
at the axial vascular region of constriction (Fig. 4). 
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The axial vasculature became narrower towards the tip of 
the branch. Here one of the connated branches became free. 
The following anatomical variations were found in normal and 
fasciated branches: 


Table I. Anatomical variations found in normal and fasciat- 
ed stems of C. inerme. 


Tissue Normal branch Fused branch 
(Fig. 5) (Fig. 6) 
Epidermis Cells isodiametric Cells narrow, long 
and sometimes crushed 
Cortex 5-6 layers, two-three 10-15 layers, 
layers of chlorenchyma peripheral three layers 


very much thick walled, 
5-6 layers of chlorenchyma 


Discussion 


Lopriore (1904) pointed out that fasciated roots after 
exposure to mechanical pressure could also assume the normal 
round shape again. According to Gunckel and Sparrow (1954) 
multiple growing points could be induced by ionising irradia- 
tion. Time of sowing also influenced fasciation in a quantita- 
tive way in Crepis and Taraxacum (DE Vries, 1903). Although 
numerous factors are assumed to induce connation and fasciation 
(Gorter, 1965), we are uncertain about the factor that causes 
connation in C. inerme. 


In jute, the normal and fasciated stem anatomy shows 
that the number of epidermal layers, number of outer and 
inner cortical layers and the nature of epidermal and cortical 
cells are similar (Kundu and Rao, 1960). While in C. inerme, 
as described earlier, they differ in normal and fasciated stems. 
T cells of the outer cortical layers are thick walled in fas- 
ciated stem in contrast to those of the normal stem. 


However, we would like to add that probably parasitism 
and/or periodical pruning also could play a role in bringing 
about connation or fasciation. 
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Explanation of Figures 


Fig. 1. Connation of three branches; 

Fig. 2. Connation of two branches; 

Fig. 3. Connation of many branches, note the connation near the 
Shoot apex; 

Fig. 4. C. S. of connated branch; 

Fig. 5. Cellular details of a portion of c. s. of a normal branch; 

Fig. 6. Cellular details of a fused branch in c.s. 


L vasculature; CH-chlorenchyma; E-epidermis; LG-leaf gap; 
LT-leaf trace; PF-phloem fibers; SC-sclerenchyma. ) 
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A NOTE ON A NORMED LINEAR SPACE 


D. H. PANDYA 
R. R. Lalan College, Bhuj 


Let S be the set of all determinants of order (2m+1). 
As before we shall denote the determinants by Di, D5,....Dm. 
Each D, is supposed to contain positive elements. There may 
be present in some rows 07 columns common factors. If ० isa 
total common factor in D,, we shall denote such determinant 
by Dra and we shall consider Dra and D,,, to be equivalent 
so long as they are of the type D, We shall take Do to denote 
that determinant in which k does not occur as a common factor 
any where in the corner determinants. 


Let us now agree to accept the following laws of vector 
addition and scalar multiplication 
Addition: Dj, Dg 87720 y 
where pt+q=r [mod (m+1)] &pza,Y — min (aß) 
Dp, at Dp g= pats 


Scalar multiplication : c Dp ० ८ ?॥, | | 0. where c belongs to 
the field of real numbers. 


Under these operations the set 5 with elements of the type 
DEED Dm will form a vector space 


Associativity is clearly satisfied. D, is the identity. D» and 
Dimsi—p) are additive inverses of each other. 
a ( Dpat Dg 8 )514 Dr,y= Drla ly 
4100) ,d-GDq, g=Dp, jaja “200 | ०1 ४ = Dr,laly 
Hence a (Dpat Dg, g)- Dp, ८14 Da ge 
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Other laws can be similarly verified keeping in view that 
Dra & Drg are to be considered as equivalent. 


Now we define a norm to this space as follows : 


| Dosa | 5] a| p= 2020; If || D5,, || 20, then Dp,a reduces to the 
identity Do. 


[| X25, =l Do, [le] | X [a0 =| X ] Dp,, | 


Also || Dosa | Dag I=! alp +1 B Jo Yr 21 Do, + Daye || 


Hence the above |vector spice now turns out to be a 
normed linear space. 


e 
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A STUDY OF ENERGY REQUIREMENT AND GROWTH: 
PERIOD OF BARLEY 


A. D. Mansurt 


Bennett College, Greensboro, 
North Carolina, 27420, U.S.A. 


SUMMARY 


This experimental work was undertaken with a 
view to working out the photothermic energy requirement 
of early and late flowering varieties of barley in relation 
to their growth period under field conditions. 


Taking the mean of photothermic quanta for 
early sown plants of each variety for the two seasons, 
it is evident that the photothermic energy requirement 
of the early variety is 1-78x 10° and that of the late 
flowering one 2- 22x 10° substracting the photothermic 
quantum of late sown plants of each variety from the 
corresponding values for each early sown ones vernaliza- 
tion quantum, of the variety can be obtained. It is 
0-39x 10° and 0-52x105 for N. P. 20 and Presto 
respectively. 

It is worthy of note that both the photothermic 
and the vernalization quanta are of higher order of 
magnitude for the late flowering Presto compared to 
the early N. P. 20. This result is in conformity with 
the results obtained for early and late varieties of 
wheat (Chinoy, 1956) as well as of fother crop plants, 
and higblight the importance of photothermic and 
v:rnalization quanta as genetic factors as shown earlier 
(Chinoy 1966). 

. The results presented here have shown that there 
exists a quantitative relationship between the photo- 
thermic quantum and the growth period. 


INTRODUCTION 


There is sufficient evidence to show that the photoperiodic 
response of a plant is dependent upon temperature ( Lang and 
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| Melchers, 1943; Nanda and Hamner, 1958; Chinoy, Nanda, 
Sirohi and Sawhney, 1959). That the plant requires a certain 
amount of light for flowering and not necessarily a diurnal 
alternation of light and dark periods has already been shown 
(Hamner, 1944). Chinoy (1956) found a close relationship 
between the developmental process in wheat and the total 
amount of photothermic energy supplied to it in a given time. 


MATERIALS AND METHODS 
| Early ard late sowings of two varieties of Hordeum vulgare, 
| varieties N. P. 20 and Presto, an early and late flowering Indian 
and Swedish variety respectively, were made for the purpose 
of this study, during 1960-51; 1961-62. 


Details of materials and methods have already been described 
elsewhere ( Chinoy, 1956; Mansuri, 1958) 
RESULTS 


Data of growth period, photoquantum and thermic quantum 
of varieties N. P. 20 and Presto under different field sowings 
are given in table 1. 


"TABLE | 
Growth period and photothermic quanta of two varieties 
of barley under different sowing times for two successive years. 


S 
Year Variety Sowing Growth Photo Thermic *Photo- 


period quantum quantum thermic 


f quantum 
NAO oN ey 


७) N. P. 20 Late " 65 733.32 150008 1-10 
M Presto Early » 89 979-05 196840 1-93 
0; Presto Late T 70 79374 1623-83 1-29 
1961-62. N. P. 20 Early sowing 87 0971.24 1958-00 1-90 
» N. P. 20 Late » 53 615.12 1467-45 0:50 
» Presto Early ,, 103 1141-71 2195-80 2-50 
» Presto Late , 61 731:54 1519:60 1-08 


*Multiply the values by 105. 
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It will be observed that the growth period is reduced in 
later sowings and prolonged in earlier sowings. The varietal 
effects are quite significant. Thus variety Presto has a longer 
growth period as compared with the early variety N. P. 20, 


Photo and thermic quanta are less in late sowing than in 
early sowing in both varieties. It is worthy of note that the 
values of photo and the thermic quanta are higher in a variety 
having a longer growth period. Thus for example, late variety 
Presto has greater photo and thermic quanta for different field 
sowings during both the seasons. 


Hence it becomes evident that a late flowering variety 
requires a greater amount of photothermic energy to complete 
its development compared to early variety. 


DISCUSSION 


Data presented here supports the concept of photothermic 
quantum of Chinoy (1956). The time of flowering of the barley 
variety is determined by the rate at which energy is supplied 
to the plant. In the case of plants under late sowing conditions, 
flowering occurs earlier because during the earlier part of the 
growth period the temperature (especially night temperature 
during December-January) is lower compared to that received 
by early sown plants thus causing natural vernalization of late 
sown plants. This increases the photosensitivity of the plant 
and therefore lesser photothermic energy is required for flower- 
ing. The difference between the photothermic quantum of early 
and late sown plants must therefore be considered as vernaliza- 
tion quantum of a variety ( Chinoy, 1956). 
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CORRELATION BETWEEN PRODUCTION OF GROWTH CENTRES 
AND PHOTOTHERMIC ENERGY REQUIREMENT OF BARLEY 
A. D. MANSURI 


Bennett College Greensboro, 
North Carolina, 27420 U.S.A. 


SUMMARY 


This paper deals with the energy requirement of the plant in 
relation to the production of growth centres. 


Observations presented here have clearly brought out the fact 
that the rate of supply of photothermic energy to the plant in a given 
time plays a vital role in laying down of growth centres and differen- 
tiation of different organs of the spikelet. 


INTRODUCTION 


In a previous communication (Mansuri, 1969) it has been shown that there 
is a close correlation between the photothermic energy and the growth pericd. 


This concept is further elaborated in the present paper by establishing a 
quantitative relationship between the energy requirement and the growth centres 
produced in the developing spike. 


Materials and Methods 


Early and late sowings of two varieties of Hordeum vulgare, varieties N.P. 
20 and Presto, Indian and Swedish variety respectively, differing in the 
Jength of their growth period, were carried out for this study. 


Details of materials and methods have already been described | 
( Chinoy, 1956; Mansuri, 1968 ). 

The amount of photothermic energy required to produce a given number 
of growth centres in the spike at any given sampling date was calculated bY 
multiplying the mean diurnal rate of supply of photothermic energy during the 


period of reproductive differentiation by the number cf days elapsing between 
res 


the stage of double ridges and the given date. The data are presented in figu 
1 and 2. 
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Growth centres produced on a particular date includes glume, lemma, palea, 
stamen, carpel primordia of the main spike and the number of leaves on the plant. 
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Results 


Growth centres produced on a given sampling date are plotted against the 
corresponding values of phtothermic energy Id by the plant in figures 
1 and 2. The regression of the former on the latter was calculated in each Case 
and the position of the regression trend line was determined from the statistically 
computed values of growth centres for a given value of photothermic energy 
based on the respective regression equations shown in figures 1 and 2. The close 
correspondence between the experimentally determined values of growth centres 


and statistically computed values show a close relationship between the energy 
requirement and growth centres produced. 


Tt has been noted in earlier communication ( Mansuri, 1969 ) that late 
ariety Presto requires a. greater amount of photothermic energy to 
complete its development compared to early variety N.P.20. This is because more 
energy is needed by late variety Presto to produce themecessary number of growth 
centres in order to complete its development. It will be observed from figures 
1 and 2 that approximately 500 growth centres are required in both the varieties 
for completion of development and different quanta of photothermic energy 
are required to do so. Photothermic energy required by Presto 9 ८०2 x 105 
photothermic units more than N.P. 20. In other words, energy requiremene for 
the development of late variety Presto up to the stage of anthesis is greater com- 


pared to that in/N.P. 20. 


flowering V 
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HEREDITY IN TERMS OF REACTION RATES 
AND ELECTRON TRANSPORT* 


C. K. SHAH 


Botany Department, 
Gujarat University, Ahmedabad-9 


"The annual meeting of the members of the Indian Society for Plant Physio- 
१०४४ was held on January 3, 1970 at Kharagpur. Besides several activities, the 
society fosters recent developments in the field of plant physiolcgy by organising 
symposia and inculcates a spirit of frank and lively discussions on specific themes, 
This year too, it organised a seminar on * Plant Growth Regulators ° in collabo- 
ration with the section of Agricultural Sciences of the Indian Science Congress 
Association. Professor J. J. Chinoy one of the founder members cf the Society 
was its President during 1969. He selected the above mentioned subject for his 
Presidential Address. A brief resume of his address which is in the course of 
publication in the Indian Journal of Plant Physiology, 1970 is given below : 


During the course of the last thirty years, extensive work in our laboratory 
on the dynamics of major metabolic events such as biosynthesis of nucleic acids, 
protein, enzyme-proteins, lipids, carbohydrates and other cell constituents not 
only of cultivars of different crop plants under different photopericdic and 
vernalization treatments, but also of heterozygous population has conclusively 
proved the dependence of growth symmetry of a plant upon the rate of its deve- 
lopment ( Chinoy, 1966; 1968 ). “ This was found to be true in the case of many 
cultivars of a number of crop plants. Growth in the different organs of the plant 
was strictly controlled by the rate of development. When late flowering cultivars 
were placed under a long photoperiod and given vernalization treatment, thus 
accelerating their rate of development, their growth symmetry was completely 
changed in such a manner as to conform to that of an early flowering one. In 
other words a pheno copy of an early cultivar was produced. A similar result was 
obtained by deccelerating the rate of development of an early cultivar by putting 
them in a short photopeciod. Phenocopies of late flowering cultivars were 
obtained. A similar result was obtained when segrepating hybrid populations of 
crosses between early x early and late x early parents were grown uncer varying 


* A summary of the presidential address delivered by Professor J. J. Chinoy 
at the annual meeting of the Indian Society for Plant Physiology at 
Kharagpur, 1970. 
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photoperiods with and without vérnalization treatment. The growth symmetry 
exhibited by the segregating hybrid was controlled by its rate of development, 


Considering the faci that the rate of development of a plant is governed by 
the rate of nucleic acid — protein metabolism as well as rates of biosynthesis of 
other metabolities and also by rates of enzymic reactions an attempt was made 
to determine these rates during well marked stages of development of different 
genetic constitutions differing markedly in their rate cf development. Investiga- 
tions extended over a number of years have conclusively shown that rates of 
biosynthesis of nucleic acids, protein ard other cell constituents as well as rates 
of enzymic reactions are invariably faster in the eaily cultivar compared to the 
late flowering one ( i.e. are correlated with the rate of development ). Further 
under the influence of long photoperiod and vernalization treatment the rates 
of biosynthesis and enzymic reactions in late flowering cultivars are accelerated 
in such a manner as to become biochemical phenocopies of those of the early 


flowering one ( Chinoy, 1970 ). 


As shown above rates of biosynthesis of metabolites and enzymic reactions 
determine the rate of development and consequently the growth pattern of w 
genotype. This is brought about by the action of regulatory substances like ascor- 
bic acid. The rate of biosynthesis as well as the rate of enzymic utilization of the 


regulatory substance will determine the tempo of metabolism underlying dvelop- 
ment and which will ultimately control the partitioning of metabolites and 


nutrients into various organs of the plant thus giving rise to a particular growth 
pattern. A regulatory substance like ascorbic acid is a universal participant in the 
redox system of the plant. Its free radical is produced by the enzymic action of 
à special peroxidase. Ascorbic acid is also known to participate in the formation 
of charge transfer complexes ( CTC ), with macromolecules. The available data 
on the rate of reaction of AA-FR peroxidase as wellas on the rate of complex- 
ing of AA with macromolecules in early and late flowering varieties show that 
they are faster in the former. Free radical content of vegetative apex as well as 
reproductive organs as determined by Electron Spin Resonance ( ESR ) Spectra 
show that rate of free radical formation as well as the rate of CTC formation 
are faster in the various organs in the early cultivar compared to those of the 
corresponding organs of a late one. Reproductive parts have higher rates 
compared to vegetative apex. 


On the basis of the above mentioned evidence the postulation about the 
genetic events advanced earlier ( Chinoy, 1966 ) is further elaborated. 


The energy trapping potential the energon ( ¢ ) is defined in terms of photo 
thermic and vernalization quanta as 


1 
€ = Pt — 
vE 
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where v is the vernalization quantum and £ the, Lotetl eniric quantum (Chinc y, 
1956) and pt, a constant, which in this case is tre divrnal rete of supply of photo- 
thermic energy. 
The g is further elaborated in terms of rates of formaticn of free radicals 

and charge trarsfer complexes, thus 

1 

e=— . RC, 

F 
where R is the rate of free radical formation, C the rate of CTC formation, and 
is a constant, viz., the rate of development. 


The nucleon, the structural complex of the heredity quantum 15 presented as 
"-e(M.Na.)- Re ( DUNS ) 
F 
where n is the nucleon, g, a constant, M, the “active mass" cf a macremolecule 
( primer included), a, the rate of synthesis of the * primary product’ of the 
nucleon which in all probability is ascorbic acid, and N, the rate of production 
of excited’ nucleotides. 

The metabolon m, which represents the potential of an organism for utiliza- 
tion of energy for metabolic activity on the basis of a given nucleon 15 given in 
terms of rates of biosynthesis of nuclcic ६०८5 and rates of enzymic reactions as 
follows : छ 

RC ( MNa ) 
m ता (बाट) = विनु E drz 
where d is the rate of DNA replication, r, the rate of m-RNA synthesis and 
Z, the overall rate of enzymic reactions. 

An attempt has been made to visualise the molecular and submolecular 

aspects of heredity in termsof rates of reactions and energy transport as follows : 


“ The photothermic excitation of the energon is cxtranuclear and is 
most probably related to the photosynthetic apparatus. Ascorbic acid 
turnover is augmented by irradiation resulting into the formation cf its 
free radical as well as its complexing with macromclecules. The excitation 
ofthe energen is imparted to the nucleon. The excited charge transfer 
complex breaks upto give rise to nucleotide triplets as well as nucleotide 
free radicals constituting an energized nucleotide pool. Tke excitation 
energy of these nucleotides is imparted to the metabolon for the replica- 
tion of DNA and consequently of m-RNA and /-RNA. The above 
mentioned electronic energy and the energy of ~p regulate the incor- 
poration of aminoacids into structural proteins and enzyme proteins. As 
DNA - polymerase, protein synthetases and aminoacid -RNA synthe- 


p 
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said that the determination of nucleic acid nucleotide sequence is not | 
forbidden as asserted by Watson-Crick theory. The rate of electron 
transport in the form of free radicals and CTC will also be determined 

by the rate of reaction of a number of enzymes like the AA-FR forming 
peroxidase as well as other oxidase and reductase enzyme systems which 
control the AA electron cycle. 


The carbon cycle will contribute substantially to the ascorbic acid 
content of the organism thereby accelerating the formation of charge | 
transfer complexes With macromolecules to generate electron energy and 
contribute ८.0 the free radicals of nucleotides thus participatingin the 
replication of DNA (Chinoy, 1970). The AA-free radical is a more 
powerful reductant than AA and therefore, is most likely to activate the 
processes of photophosphorylation as well as oxidative phosphorylation. 
The ‘level‘ of the ATP pool will not only depend upon the above 
mentioned processes but also upon the rate of reaction of the enzyme 
ATP ase. 


In conclusion it can be said that the phenomenon of heredity is 
controlled by the complex metabolic mechanism of the cell which has many 
an interlocked nuclear and cytoplasmic gear and which can be keptin 


motion only by a coordinated system of energy trapping from external 
sources and biological electron transport ”. 
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Summary 


In this paper a non-static generalization of Gödels universe 
filled with perfect fluid distribution with non-vanishing twist 
and shear is constructed. If we take the stream lines of the 
perfect fluid distribution filling the universe to be geodesic, 
the tensor of twist vanishes. For this reason the non-static 
generalization of Gédel’s universe discussed here possesses a 
property that the stream lines of the perfect fluid distribution 
filling it are not geodesic. Some details of the generalization 
are also discussed. 


1. Introduction 


The cosmological models based on the assumptions known as cosmological 
principle and Wyle’s hypothesis, lead to several difficulties about the age of the 
universe and the formation of galaxies. This fact gave rise to several attempts for 
the modification of the above mentioned two assumptions, one such attempt 
was to weaken Wyle’s hypothesis by the introduction of rotation in cosmological 
models. The idea of a rotating universe occured to George Gamow! in 1946. 
Kurt Godel? invented the first rotating universe as a solution of Einstein's field 
equations. This universe is filled with a static distribution of perfect fluid with 
vanishing pressure and non-zero angular velocity, the stream lines being geo- 
desic. There have been several attempts for a generalization of Gódel's universe. 
Synge? has given a general scheme of static distribution of imperfect fluids 
with geodesic stream lines and non-zero angular velocity, such that when fluid 
pressure becomes isotropic the fluid distribution reduces to ७0१९१ universe. 
Shepley* has also discussed the spatially homogeneous, dust filled cosmological 
spinning models. Raval and Vaidya5 have given a non-static generalization. 
of Gédel’s universe. Their universe is filled with imperfect fluid, with 
geodesic stream lines and non-vanishing twist. They have studied the 
following metric form : : 

dg —(da*y E 2e (d^) (dx?) + ae (dà& +b (dat +o (d)? (1) 


Where a, b, c are functions of time x?. 
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If vi is the four vector of fluid velocity satisfying v'v;=1, one cam 
define the acceleration vector f! and the tensor of twist Wir as 
fi = ९, xo 
Wir =V; k— Vk it (2) 


Here and in what follows a semicolon denotes the covariant differentiation ang 
a comma denotes the partial differentiation. For perfect fluid distribution 


p =O always imply wik = 0९, 


This can be seen as follows : 
The energy momentum tensor Ty! for perfect fluid distribution is 
given by 
TV —-(p-4-P)v'o, — P 8६ (3) 
where p is the fluid pressure and p is the density of matter. With the help of the 


conservation low of general relativity (7५) ;;— 0 and the result (3) we 
obtain the ‘ equation of motion’ in the form 


dp (4) 
(DP eos ण 
a , 9 

where RICE Ox 

es 2 1 Re, 47077 : 
From (4) it is obvious that f*=0 implies v; —p; ; 2m provided 
A is not zero. Substituting this v; in the result 6; pv; =0 we obtain 
is 


dp dp 
zx = £9 5 
Di (2), Pox lal, 0 ( ) 


4; à 
From result ( 5) we conclude that जु is a function of fluid pressure 0, which 


in turn implies that the velocity vector v; is a gradient of a scalar which further 
implies wi; 50. This indicates that for a non-static generalization of Gédel’s 
universe filled with perfect fluid ( and not dust ), we must forgo the requirement 
of geodesic stream lines. 


In the early stages of the evolution of the universe it is expected that the 
radiation will dominate over the matter and therefore the fluid pressure cannot : 
be taken zero. This is the main cause of our interest in perfect fluid distribution 
and not dust, 
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Now consider the line-element 


ds = (dx* Y + 2g „o (१०) ( dx) +g. (dx#) (dx) (6) 
where p and Y run from 1 to 3. Here the four vector of fluid velocity v! is given by 
छ7 5० ४३४८-४३ -- 0, y=], ०१७२1 (7) 


with the help of result (7), fi=0 imply lo o} à 


Agee = 1 {ooh 0 imply ग्य pol, 2, 3 


| This indicates that if we take g,o dependent on time x^, we get non-zero fi, 
Thus we take go as functions of time x? to obtain a non-static generalization 
of Godel's universe filled with perfect fluid. 


2. Non-static generalization 


We have considered the following line-element for a non-static generaliza- 
tion of Gédel’s universe filled with perfect fluid : 
ds? = (dx9 y? --2e*' X ( dx? ) (dx?) + 4८४४ (dx2)*-- b (dx! &--c (de)? (8) 
where a, b, c and A are functions of time x°, In the present paper we have used 
-2 for the signature of the metric (8). The determinant g of the metric tensor 
gij should be negative, This implies that bc and a—)2 are of opposite signs. 
However since x'-direction is space-like, b must be negative. 


The field equations of general theory of relativity with a zero cosmical 
constant are 


९७५ - 81777, (9) 
where Giz are the components of Einstein's mixed tensor. G* are related to 
| Ricci tensor Ri; by the equations 


| k= RIOR (10) 
The components of the tensor 6% are 
2 2 y 2 qe e 
1 2(a— A9) Ex T 2c + 2ab a c 
(a—23)mc NaN _ १०१८ ] (11) 
2acla— X) —a(a—33) c(a—») 
2 a D3 Sup DCs Nab 
2(a — AN) E 2c? b ८ '2ab(a—*) 
2g'c* "ct bx ch 
ज्जि जेन ic ) 
2ac(a— A?) —2bc (a=) = c(a— 2?) 
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p a2 a" b (4a — 3X?) 


तह 34-a—M) a. 5 2a 
(a—2n2)ab — NON _ ACN | 


— 2aka—X?) १८-११) ८७-११ 


Lx UTE ab:c* 44a E? Y] (14) 


c ८ 


py o ex] a 
) ८ a— >» a= 


a— 3 b b 
(a — 2024: 
a(a — X) | 


0 a - K = कळी _ (2a—)2)b: + Ab: 


E A BO 22 1000 OF ab: 
/ C0— 25i (a — X) beso c toa Xj 
B. Eppa acolo, ENS |l (18) 
CMM 2(a— 3) b(a—2A9?) c(a— i’) : 
T axe? pe b , (a—2X2)ec 20) | (19) 
x | ‘Gs = 4b(a— A2) [= b a=? Ne = Xj 
ps 1 


euis]. 


Here and in what follows an overhead dot indicates differentiation with regard 
ime x*. For a perfect fluid distribution in co-moving co-ordinates WE have 
he non-vanishing components of the energy-momentum tensor ॥/ 5 
Hs Te IRs — 2, T% =P and ' E. 

_ Tz (p-- P) vo — A (p+ P )e* ( 
ld equations Gik= —8mxT!k would imply the relations 

—— एम्‌ =? = G33, 4 G^ PN ex ( G0, — Gu )b G?,— 0०१ = 67 = 0. 
— EE ee (22) 
forms of tensor Gik in terms’ of gık are substituted in (22) we ee 
] equations for four functions a, b, c and X. However it can 
—G!,) follow from 
dependent — 


(m) 


^ d 
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! (24) 

०5० (25) 

G-G .. — (26) 


Equations ( 23 ) and ( 24 ) are easily integrable, giving the solutions 


bch? 
85-५६ c zi (27 ) 
where ८ and 8 are constants of integration. As bc and 4-३१ are of oppcsite 
signs, B must be negative. With the help of (27) equations (25) and (26) 
can be expressed in terms of a and X as follows : 


c (&—4*-aX2?)a? 2an“ 4da(23?—a) १2 


gud X2 EN A? (a— x2) 
(a4-3A?) an > 
~ =0 2 
and 
2a4—A?  (a-22?)a* d 20). 9२८2 
००२ a (a—}?) à (a—A?) a(a—A?y 


4a (2x24) nt (a? —3an? = 24 )an> p. (29) 
2 (a— A2)? ah (a= x2)? dT 

Equations ( 28 ) and (29) form a set of two second order non linear differential 

equations for a and X. Thus the problem hangs on the solution of these two 

non-linear equations. Once these equations (28 ) and (29 ) are solved 5 and c 

will be determined by ( 27) and all the field variables can be calculated. The 

pressure and the density of the fluid are determined by 


+ 


(a+ 2)a? Aq: y'a? a X2 
Srp = SA eae EVEJ xcu | (30) 
and . “आँ i 
T CEDO 4a* y'a? 4a— १८2 i 


Again the angular velocity vector wi, the scalar of expansion © and the non- - 
vanishing components of the shear tensor qi are given by 


wo! = òs ( — 8) E A! (a7 X) ' 


__ 2०-१२ (tM) 
 3X(a- Ai) 
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0 = Seay 00 (6-39 ) 1720) c+?) | 


[Xa 2X. (a+ 7) | 


D 
It 


420 = 4० = छु” (32) 


We require that p should be non-negative while ? should be positive. Equations 
(30) and ( 31 ) imply that 


1 
8T (p+P) = ता) 


In order that p+? be positiveitis necessary that ०५८0 and a—}?<0, 

ie, 0<4< X 

2 However if we take A=1 and a=} the equations (28) and (29) are 
- i satisfied. In this case we have b=constant, c=constant, A=0, ४-८0, 4६5०0 
and f'=0. For this choice of aand A we get the Gédel’s static model as a 

particular case. 


(33) 


= 3. Approximate solütions of the field equations 

We shall now study the approximate solutions of the difterential equations 
(28 )and ( 29 ) for the values ofa and A which are very close to their correspon- 
ding values in Gódel's static model. In Gédel’s universe a=} and A —1 
In the zeroth approximation we put a=} and X —1. Then we obtain 


8Tp=8TP= -L 8 —0, gj २१0 and w= —2055 ( — B) d 

Next, in the first approximation we take a=}+ka, and A ८ 1+/)015 
where k isa small quantity of the first order whose squares and higher powers 
neglected in this approximation. In this approximation equations (28) 
29) reduce to a^ —X;* —0 and 4 (01-.0)--० (3a —217)20 respec- 
. The soultion of these equations is a,=\i=x0, Hence the first order 
ns of (28) and (29) are a—3-rkxo, ) 2 1-- kx? 
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at =—285(—B)? 


m=, 938०१५, gg =F op 
xi $ 
920 च्या À (34) 
। Here it should be noted that the constant * has the dimension of inverse time. 
i The present rate of expansion per unit distance of the universe is believed to be 
equal to Hubble’s constant”. Therefore we can take the rate ofexpansion 8 to 
beequal to Hubble's constant. The value of this constantis about 4x 10-19 
Sec-1.8 Consequently we have k of the order 1051" Sec-1, We can say 


from the expression for P in (34) that the density becomes negative when Ec. 
As kis of the order 1071* 56071, we get the life-time of the model to be 
4:16x101? Sec, i.e., 1°31 109 years. 

Next in the second approximation we take a—J--ka, +a, and 
=1+kA +k’ In this approximation we have to neglect the terms 
containing k? and higher powers of k. The solutions of ( 28 ) and (29) can now | 
be put in the forms 


2904 
aci वय: "ED 
xo A 
१ ८1 +-/४0-- k? (mri ) (35) 


With the help of ( 35), the expressions for p, P, 0, wi and qu reduce to the 
following : 


x? ja 4 
8Tp = Saal Chae ) 
| 44 

4 
0001 ae «e a -ia) 
a 443 
k kex? a) 
EE or 
aos ( छड 


wt = — 23 (—8) TÈ (1+ 2k) 


ka , ak?x? xo 
ai= t of (3- =) 


<a 


2 0? 
don = 3 ke — onn ( 347) 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


- 224 Vidya 
4 
_28 2 B 0 ad 
1D पल ed [BEN 2 न s 
k k2 3 x0? 
ode x (3 tyz ) (36) 


र ; "NT र 
Assuming thé initital density- — to be of order 10735 Sec? and noting 


that k is of order 10717 Sec-1, we find that P becomes negative when 
x°>1:5 1018 Sec, We thus find that the age of the universe in this approxima- 
tion is 5x 101? years. Here it should be noted that the scalar of expansion 0 j 


vanishes at two instants say ¢ and fz, where 


नस À— X 


1:25 > 1010 Sec rı «1-26 x 1010 Sec, and 
1.26% 1018 Sec < f} «1-273 1018 Sec, 


Initially 018 positive and it remains positive up to 1°25x10'° Sec. After this 
instant it vanishes and becomes negative and contraction of the universe starts. 
9 remains negative from 1°26x10'* Sec to 1°26x10** Sec. Then again 0 
vanishes and becomes positive. It remains pcsitive up to time 1-5 x10!® Sec. 
After this instant the density becomes negative and the mcdel loses its physical 
significance. Of course the period of contraction of the universe is small in compa- 
rison with its period of expansion. The angular velocity vector increases with 


time x0. 


4. Conclusion 

In the present analysis we have thus formulated a spinning cosmological 
model with shear which is expanding. Initially the pressure and density are equal. 
It is filled with perfect fluid distribution. The special feature of our spinning: 
model is that the stream lines of the fluid distribution filling it are not geodesic. 
Assuming the proper order of initial rate of expansion, the mcdel will have 
required lifetime after which the density will be negative and the model will 
lese the physical significance. The geometry of the mcdel is similar to that of 
Godel's stationary model. 


In the solution discussed here gravitational theory gives us four equations 
(23), (24), (25) and (26) for four unknown potential functions a, b, c and à. But 
actually three equations for these four unknowns should be given by gravita- 
tional theory and the fourth equation should be provided by the equation of state 
of the perfect fluid distribution filling the universe. Thus with the line-element 
considered here it is not possible to consider fluid distribution with different 
equations of state. This in turn may mean that the line-element considered here 
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is not sufficiently general. We are at present trying to work with a more general 
Jine-element. 
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OBITUARY 
Dr. R. C. SHAH; HIS LIFE and WORK 


The news of sudden death of Dr. R. C. Shah on 310 September 1969 came 
as a shock to a large number of his students, friends and admirers. They were 
planning to celebrate his 70th birthday on 7th October 1969 in a big way. 


Dr. Ramanlal Chhaganlal Shah was born on 7th October 1899 at Pardi, 
nestling among mango groves, a few miles from Bulsar in South Gujarat. Young 
Shah studied in the schools at Baroda and Navasari and then joined the Guiarat 
College, Ahmedabad. He later studied at the Wilson College, Bombay and 
took the B.A. degree ofthe Bombay University in 1920 with First Class Honours 
in Physics and Chemistry. He was appointed a fellow at the Wilson College and 
he took his B.Sc. degree in 1921. A post-graduate research scholarship took 
him to the Indian Institute of Science at Bangalore which was then the Mecca 
of all brilliant students wanting to do research. He worked there under Prof. 
J. J. Sudborough. He was awarded the M.Sc. Degree by Bombay University for 
his thesis which also won for him The Moos Gold Medal of the University. He 
joined the educational service of Bombay Government in 1925 and was posted 
at the Royal Institute of Science in Bombay. Here he worked till 1929. The 
Mangaldas Nathubhai Foreign Scholarship of Bombay University enabled him 
to go to London, to work with Professor Robert Robinson at the University 
College and when the Professor moved to Oxford, Shah went to Dyson Perrins 
Laboratory at Oxford to complete his work, for which he was awarded the doctor- 
ate. On return to India, he was appointed Head ofthe ChemistryDepartment of 
Ismail Yusuf College at Andheri. Although the College was an intermediate 
one, Dr. Shah never lost touch with research, as he took his research students 
at the Royal Institute of Science. In 1939, Dr.Shah was transferred to the Institute 
as Professor of Organic Chemistry, where he built a flourishing school of research. 
M.Sc. was then a research degree : over 50 students took their M.Sc. degree and 
over 25 students took their doctorates under his guidance. Dr. Shah joined the 
National Chemical Laboratory at Poona in 1950 as Assistant Director and Head 
of Organic Chemistry Division. He became the Deputy Director in 1959. He 
retired in 1961 but continued to take a good deal of interest in industrial develop: 
i ment and acted as an adviser to a number of pharmaceutical and chemica 
industries. 


Dr. Shah was an excellent teacher. His exposition was lucid and the material 


. ; ts in the 
up-to-date. His lecture demonstrations enhanced the interest of students 17 th 
subiect. 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


S 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


Obituary—Dr. R. C. Shah : His life and work 227 


Dr. Shah's research was extensive and varied. He worked in the field of pure 
as well as applied chemistry. He published over 
8 patents 

In pure chemistry, his work is both in the field of natural products and on 
the synthetic side. Ln the field of natural products, he studied the chemistry of 
oroxylin, a constituent of the root bark of Oroxylum indicum vent; wogonin 
a constituent of the roots of Scutellaria baicaleusis; calycopterin from the 
leaves of Calycopteris florinbunda; cardanol, the main constituént of Cashew 
nutshell liquid—Anacardium oc identale and pristemerin from the [root bark of 
Pristmera indica. The chemical examination of indigenous medicinal planis 
( Swertia decussata and Swertia chiratta) was carried cut and the chemical struc- 
tures of swertinin and decussatin established. Geijerin a naturally occuring 
coumarin derivative and dihydrorobinetin were synthesised. New syntheses 


of naturally occurring hydroxyxanthones ( lichexanthene and gentisein ) were 
also developed. : 


150 papers and was granted 


On the synthetic side, his work related to (1 ) the : ynthesis of various imi- 
dochlorides and study of their reactions : (2) Y-substituticn in resorcircl 
nucleus and studies on the fixation of double bonds in aromatic nucleus; 
( 3) studies in the synthesis of various oxygen heterocycles such as coumarins, 
chromones and flavones; (4) nitrogen heterocycles such as quinolines; 
(5) studies on the pattern of substitution in various Oxygen heterccycles: and 
(6) synthesis of C-alkyl-resorcinols. 

Dr. Shah developed the use of anhydrous aluminium chloride as a condens- 
ing agent in the Pechmann reaction which led to the synthesis of 5-hydroxy- 
coumarin derivatives which are otherwise difficultly accessible. Later at National 
Chemical Laboratory he developed the use of mixture of anhydrous zinc 
chloride and phosphorus oxychloride as a condensing agent. This reagent has 
been found to be remarkably effective for the synthesis of organic compounds 
such as hydroxy-xanthones arylalkyl ketcnes, desoxy benzoins, chalcores 
4 hydroxy-coumarins and 2 :4-dihydroxy-quinolines. New applications of 
lithium aluminium hydride and boron trifluoride were also worked out. 

Dr. Shah was keenly interested in industrial problems. He investigated the 
manufacture of Saccharine and Chloramine-T. His process for Chloramine-T 
was utilised by Government of India during the Second World War for manu- 
facture of anti-gas ointment. He served as Development Officer ( Antigas ) and 
established the manufacture of chloresulphonic acid. He served as Deputy 
Director of chemicals in the Supply Department of Government of India. 


Dr. Shah developed a new :ynthesis of 4-hydroxy coumarin, the key inter- 
mediate for manufacture of blood anticoagulants such as dicoumarol and 
warfarin, the latt»r also being extensively used as rodenticide. 
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Dr. Shah was quiet and unassuming by nature and of retiring disposition, 
Honours came to him but he never went after them. He was elected fellow of 
National Institute of Sciences of India and Indian Academy of Sciences, He 
presided over the Chemistry section of Indian Science Congress (1951), and the 
Science section of Gujarati Sahitya Parishad in 1949. He was the President of 
Indian Chemical Society for two years. 


Dr. Shah was connected with Gujarat University in various ways. He 
worked on selection committees and as a referee for various theses. Many of his 
students are on the staff of various colleges of the University. 


'The country has lost a good citizen who took keen interest in the develop- 
ment of chemical industries. The world of science has lost a sound organic chemist 
whose research was not motivated by prospects of material gain or intellectual 
suobbery or desire for social prestige but by sheer love of it. 


We who had the privilege of knowing him and working with him over years 
mourn the loss of a genuine well wisher and warm hearted personality. 


— S. M. SETHNA 


MM — N. M. SHAH 


ठरल isa 


a 
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